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ABSTRACT
With the recent expansion of aquaculture in New England, it has become
increasingly difficult for aquaculture growers with farm proposals to advance past the
permitting process due to public opposition. The substantial lack of innovative
strategies for understanding and addressing the public’s perceptions of aquaculture
development in the Northeast has created conflict in expanding sustainable
farming. Through 15 focus group discussions during the summer of 2021, this study
assesses how people who live in Rhode Island and Massachusetts think about farm
design and examines their attitudes towards aquaculture impacts and governance. By
identifying the general public’s preferences and perceptions, findings from this study
can be used to lessen conflict between stakeholders. Results suggest that the public
holds strong preferences towards certain farm features, and that their perceptions of
farms are directly connected to the local aquaculture impacts, whether such impacts
are environmental, economic, or recreational. Focus group findings document trends
associated with conflicts, tradeoffs, and informational needs of the public and the
aquaculture industry. This study improves understanding of public interests and
concerns regarding farm design and operations, and offers strategies for coastal
management organizations, public policy makers, aquaculture growers, and
researchers. These practical recommendations could lead to farm lease proposals that
are more acceptable to the public, outreach efforts that better address stakeholder
concerns, and more effective public engagement in aquaculture discussions.
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PREFACE
The following thesis has been prepared in manuscript format according to the
guidelines of the Graduate School of the University of Rhode Island. This thesis
contains one manuscript, entitled “Opinions on the Halfshell: Examining Public
Perceptions of Southern New England Aquaculture Development”.

iv

TABLE OF CONTENTS

Table of Contents

Abstract..........................................................................................................................ii
Acknowledgements......................................................................................................iii
Preface...........................................................................................................................iv
Table of Contents .........................................................................................................v
List of Figures..............................................................................................................vii
List of Tables..............................................................................................................viii
Manuscript Introduction..............................................................................................1
Introduction...................................................................................................................2
Background....................................................................................................................5
Aquaculture History .......................................................................................................5
Governance, Leasing Regulations, Participatory Processes ..........................................7
Perceptions of Aquaculture ..........................................................................................10
Significance and Purpose of Research .........................................................................14
Methodology ...............................................................................................................16
Study Region ................................................................................................................16
Sampling and Recruiting ..............................................................................................17
Focus Group Process ....................................................................................................19
Data Analysis................................................................................................................20
Limitations....................................................................................................................22
Results and Discussion................................................................................................24

v

Farm Design.................................................................................................................25
Perceived Visual Quality of New England Scenery.....................................................25
Preferences of Farm Location……...............................................................................32
Perceptions of Different Gear Types.............................................................................36
Attitudes and Perceptions of Different Aquaculture Species........................................40
Perceptions of a Working Farm....................................................................................43
Impacts.........................................................................................................................48
Perceptions of Environmental and Socioeconomic Impacts.........................................48
Access in and Around Aquaculture Farms...................................................................55
Attitudes Toward Managers and Management.......................................................65
Conclusion………………………................................................................................71
Recommendations and Future Research.......................................................................74
Appendix......................................................................................................................77
Appendix I: Recruitment Poster ...................................................................................77
Appendix II: Recruitment Sign-up Form......................................................................78
Appendix III: Verbal Consent Form ............................................................................79
Appendix IV: Focus Group Instrument .......................................................................81
Bibliography ...............................................................................................................83

vi

List of Figures
Figure 1: Rhode Island Farm and Acreage Under Lease, Image Courtesy of CRMC 2021…...6
Figure 2: Example of Bottom Culture Buoys, Image Courtesy of Tracey Dalton………….….9
Figure 3: Map of MA and RI Aquaculture Farms, Image Courtesy of ESRI……..…………..16
Figure 4: Focus Group Participants State of Residence………………………………………18
Figure 5: Focus Group Photo Simulations…………………………………………………….20
Figure 6: Codebook Distribution and Frequency…………………………..…………………24
Figure 7: Map of Shellfish Suitability Areas: Massachusetts ShellfAST Viewer, Image
Courtesy of ESRI……………………………………………………………………………...41
Figure 8: Farm Educational Board Simulation, Image Courtesy of Tracey Dalton…….…….62

vii

List of Tables
Table 1: Atlas.ti Codebook……….……..…………………………………………………….21
Table 2: Stakeholder Recommendations………………………..……………….……………74

viii

Manuscript Introduction
The manuscript, “Opinions on the Halfshell: Examining Public Perceptions of
Southern New England Aquaculture Development” has been formatted for publication in
Ocean and Coastal Management.
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Introduction
Despite the economic and ecological benefits that shellfish aquaculture provides,
coastal stakeholders continue to express concerns about the industry. Coastal residents
may perceive aquaculture as a nuisance, and the sentiment of “not in my backyard”
attitudes is a common response to proposed increases in local shellfish operations
(Beckensteiner et al., 2020). The public’s perception of aquaculture farms is informed by
many factors, including farm design, placement, information available, and perceived (or
real) impacts. Residents' opposition to visual features and placement has the potential to
create large-scale public upheaval, resulting in a lengthy, difficult permitting process for
growers. Adjusting farm features to satisfy concerns creates a guessing game for growers
to achieve harmonious farms for both parties. In particular, it is unclear which physical
design attributes are perceived more favorably than others, making it a challenge for
growers to anticipate and avoid conflict with other stakeholder groups.
One very involved stakeholder group is coastal water users, who share an interest
in healthy and accessible waterways with growers. Users feel heavily impacted by the
implementation of farms, since their recreational activities are sited in the same areas.
Many claim aquaculture disrupts coastal-based activities such as fishing or boating
(Banta and Gibbs, 2009). While there are documented barriers to aquaculture expansion,
there are also opportunities to increase public acceptance. Coastal residents of RI and MA
are aware of the local ecological, economic, and social benefits of shellfish aquaculture,
and tapping into this knowledge is a relatively untapped strategy thus far.
Communicating and advocating for these advantages could better frame this information
as a need to design farms that meet the needs of multiple interests.
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Residents of coastal states are familiar with the benefits of shellfish aquaculture,
but residents less exposed to the knowledge of how farms function sustainably typically
find them unsettling (Beckensteiner et al., 2020). Local aquaculture can improve
environmental quality, take pressure off wild-caught fish stocks, support local economic
stimulation through jobs and revenue, protect coastal waters, and provide resourceefficient and sustainable protein that helps reduce the seafood trade deficit (Fairbanks,
2016, McCann et al., 2020). Farmed shellfish also have the lowest carbon footprint of any
aquacultured product since they require no food, fertilizer, pesticides, or antibiotics and
little fresh water (Naylor, 2021). A New Zealand life cycle assessment of mussels and
oysters documented that shellfish have the lowest carbon footprints of all animal proteins,
per 100 grams of product (Warmerdam, 2021). If more people understood the
sustainability of aquaculture, more residents might understand why it’s important to make
more informed decisions about their support or opposition to aquaculture.
In Southeast New England, near-shore shellfish aquaculture has steadily increased
over the last few decades (U.S. EPA, 2020). Particularly in Rhode Island, reliance on the
Ocean State’s commercial finfish industry is threatened by the changing climate, further
justifying the need for greater acceptance and volume of farms to help with seafood
production (Hale et al., 2017). The health of wild-caught fisheries has made practitioners
consider heavier reliance on aquaculture to supplement wild caught productions (Carini,
2021). Shellfish aquaculture is a ripe and burgeoning industry in southern New England,
with RI farms adding over $6 million to the state’s economy, supporting hundreds of
jobs, and contributing to its culinary culture and robust appetite for local seafood
(McCann et al., 2020). In Massachusetts, the 2019 harvest produced 50 million farm-
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raised oysters alone: a value of approximately $30 million for the Massachusetts oyster
aquaculture industry; the state’s third most valuable seafood product behind lobster and
sea scallops (U.S. EPA, 2020).
Between 1996 and 2020, Rhode Island alone has jumped from 6 farms to 84
farms (Coastal Resources Management Council, 2021). With this recent expansion of
aquaculture in southern New England and it’s rising tensions, new tactics for addressing
behaviors involving the public and aquaculture farms need to be identified and employed.
The lack of innovative strategies for addressing social barriers in aquaculture operations
has created conflict among water uses. The purpose of this research is to help understand
the dynamics and tensions between the public and the shellfish aquaculture industry. This
study examines coastal residents’ public perceptions of the shellfish aquaculture industry
and leased farms in Southern New England [Rhode Island and Massachusetts].
These insights into public perceptions can be relayed to managers, growers, and
residents to make coastal usage more harmonious, with the potential to contribute to
reduced conflict associated with aquaculture projects. This study has important
management implications by providing managers with information on how to better
engage with the public and support industry and community relations. Growers can
incorporate these findings to better understand public interests and social barriers so that
appropriate planning decisions can be considered at the earliest stages of the permit
application process. Overall, this project will increase understanding of the public’s
preferences and the reasons for conflict.
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Background
Aquaculture History
Husbandry of fresh and saltwater life has made seafood an accessible and
nutritious resource around the world. Today, global shellfish aquaculture complements
wild-harvest fishing as a sustainable source of high-quality protein. Shellfishing and the
consumption of shellfish has been an important part of Rhode Island’s culture precolonization, as native Narragansett and Wampanoag tribes used shellfish as both
sustenance and currency symbols. The first significant growth of oyster populations was
documented as early as 1643 (Rice, 2006). Still relevant today, Rhode Island’s 1843
constitution states “The people shall continue to enjoy and freely exercise all the rights of
fishery, and the privileges of the shore, to which they have been heretofore entitled under
the charter and usages of this state” (Rhode Island Constitution, Art. I, § 17).
In Massachusetts, Native Americans practiced shellfish cultivation, and later so
did colonists on Cape Cod. It was not until the 1970s when more efficient cultivation
techniques were developed, and commercial cultivation began in Massachusetts
(Commonwealth of Massachusetts, 2022). For many years between 1949 and 1980, there
were periods where aquaculture leasing was moribund in RI and MA, because of little
interest in becoming a grower.
Renewed interest in leasing began in the early 1990s, with few farms testing out
and improving the permitting processes by states (Rice, 2006). In the decades since the
revival, state agencies have streamlined the public hearing and application process to be
conducive to growth of farms. At the same time, the emergence of social media and
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websites has enabled public opposition to increase, standing in the way to general
acceptance (Kraly et al., 2022).
Undeterred by these challenges, farm density has continued to increase, and New
England aquaculture is experiencing a ‘renaissance’. As the 2019 NOAA Fisheries of the
United States Report details, these last few years have been a pivotal time for aquaculture
in New England (National Marine Fisheries Service, 2021). In 2018, the Atlantic region
accounted for 28% of the total estimated shellfish aquaculture commercial production in
the United States and is regionally valued at over $135 million (National Marine
Fisheries Service, 2021). Current RI aquaculture consists of 84 farms producing $6.1
million over 347 acres (Beutel, 2020). From 1996 to 2020, the number of aquaculture
farms in Rhode Island increased from six to 84 and the amount of space they occupy,
from less than 20 acres to nearly 340 (Coastal Resources Management Council, 2021)
(Figure 1).

Figure 1. Rhode Island Farm and Acreage, Image Courtesy of CRMC, 2021
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The Southeastern Massachusetts Aquaculture Center documented that the 2019
economic value of shellfish aquaculture was $24.5 million (Commonwealth of
Massachusetts, 2022). Out of Massachusetts’s 1.5 million acres of available near-coastal
water, 1,300 acres are committed to shellfish aquaculture, compared to 1,000 acres about
20 years ago (U.S. EPA, 2020). Massachusetts aquaculture stands at 391 growers
included in 909 farm jobs, with Rhode Island totaling 216 farm workers (Schillaci et al.,
2020, Coastal Resources Management Council, 2021). The same organisms grown in the
1920s are grown today, like oysters, clams, mussels, scallops, with the addition of kelp
harvesting in recent years. Aside from providing sustenance and jobs, aquaculture
numbers will likely continue to increase because of its important roles in medical
research, pharmaceuticals, food additives, and aquarium commerce (National Marine
Fisheries Service, 2021).

Governance, Leasing regulations, Participatory processes
This study focuses on the perceptions of aquaculture farms leased in Rhode Island
and Massachusetts waters. In today’s regulatory scheme, RI and MA management
systems differ in the levels of government involvement. Rhode Island has a state-run
system, while Massachusetts local town municipalities have authority over aquaculture
permitting. Rhode Island’s Coastal Resources Management Council (CRMC) regulates
the leasing of aquaculture in the state, while the RI Department of Environmental
Management (RIDEM) regulates shellfish levels within state waters (Coastal Resources
Management Council, 2021). While RI has a rather top-down process, towns, harbor
commissions, DEM’s RI Fisheries Management Council, and the public provide input in
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the scoping process and CRMC weighs that information in their decision (New England
Fishery Management Council, 2020). RIDEM provides a free spatial resource mapping
tool to assist applicants in siting aquaculture and avoiding habitat impacts where possible.
DEM’s regulations and CRMC’s application process are meant to provide structure for a
growing industry, while Rhode Island General Law 20-10-1 sets boundaries on the
industry’s growth (650-RICR-20-00-1). The Massachusetts management scheme relies
on local municipalities to license aquaculture permits, which fall under the
Commonwealth of Massachusetts Division of Marine Fisheries (DMF). Mass DMF
encourages the use of the Shellfish Aquaculture Siting Tool (MA-ShellfAST) to
streamline the permitting process and minimize impacts to habitat (New England Fishery
Management Council, 2020).
As both state aquaculture industries are growing quickly, state organizations are
working to adapt and accommodate for the influx in permit requests as well as growing
interests of stakeholders. Trade organizations such as the East Coast Grower’s
Association, Ocean State Aquaculture Association, and Massachusetts Aquaculture
Association help authorities to achieve harmonious siting of farms, represent the interests
of farmers, and maintain effective networks between growers and the public.
Many aquaculture farms are strategically sited in optimal areas away from high multi-use
areas, with optimal conditions for the farm itself (Naylor, 2021). However, the type of
equipment used in shellfish farming can create real and perceived difficulties.
Aquaculture gear types in New England consist of bottom (sea floor) and off-bottom
(suspended) culture (Figure 2). Bottom culture is weighted cages that sit on the water’s
floor, requiring floating buoys to mark their location. Off-bottom techniques include
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floating cages or bags that sit on the surface of the water, and mid-water column
suspended gear on ropes, bags, or trays. Floating culture is most ideal for growers
because it offers many benefits- it’s easy to maintain, improves efficiency in de-fouling
cages, and the growers get higher survival rates and better meat quality than they do with
other methods and equipment (New England Fishery Management Council, 2020).

Figure 2. Example of Bottom Culture Buoys, Image Courtesy of Tracey Dalton

While visual factors appear to directly shape public support or opposition to
aquaculture proposals in New England, the topic has gotten limited attention in scientific
studies. Many states in the Northeast have adopted aquaculture policies that emphasize
the importance of considering visual impacts. Rhode Island coastal policy requires that
aquaculture permitting decisions take into account the effect of a proposed project on
scenic quality (RI CMP, Sec 300.11). Dewey et al. (2011) identified aesthetic impacts as
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an important consideration in the siting and design of aquaculture farms. With an
increasing number of visible buoys and floating cages, the social carrying capacity
dwindles as farms conflict with uses in nearby waters. For example, recreational boating
(i.e., sailing, water skiing, kayaking) could be affected by aquaculture operations.
Depending on the depth of gear, activities like jet skiing are unlikely to be compatible
with floating or suspended gear, while bottom gear might be compatible if the water is
deep enough (New England Fishery Management Council, 2020). Less motorized
activities such as kayaking might be able to continue even in floating gear configurations
(New England Fishery Management Council, 2020). Rhode Island regulations limit the
density of commercial aquaculture farm acreage to a maximum of 5 percent of coastal
salt pond’s water surface area (RI CMP, Section 300.11). Although actual farm density
has not reached 5 percent in most coastal ponds, many members of the public argue that
their current occupancy reaches beyond reasonable limits.

Perceptions of Aquaculture
The aquaculture industry in New England has changed and grown quickly,
emphasizing the need for research that examines perceptions held by the public. While
change such as this can be beneficial, it also can cause unrest to communities. Rhode
Island and Massachusetts residents place a certain social importance on maintaining
accessibility to coastal areas, since many residents frequent local waterways. These rights
are also guaranteed to residents under the Public Trust Doctrine, which establishes that
certain natural and cultural resources are preserved for public use, and that the
government must protect and maintain these resources for the people (Fernandez,
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1996). This ownership of public trust areas in combination with a strong sense of place
in coastal states has been disturbed when changes in development come into play, such as
the addition of shellfish farms. This sense of place coastal waters gives to users, visitors,
and residents builds an attachment to certain features, encompassing not only physical
attributes but also the meaning and importance attributed to that place (Mulvaney et al.,
2020). Although there are benefits to placing importance on preserving coastal waters
such as personal stewardship, these feelings can translate into a sense of protection,
entitlement, and disapproval of change.
There are countless examples of public opposition that have resulted in delays and
cancellations of aquaculture leasing in all regions of the country, with many in the
Northeast. In Suffolk County, New York, oyster growers are facing complaints about
their leasing program from yacht clubs, boaters, and owners of waterfront property
(Robey, 2021). Their opposition is believed to stem from concerns for navigational
purposes should the oysters be underwater and worries about diminished scenic views if
above water. To add to public disapproval, difficult permitting and approval processes
have kept Northeast aquaculture farmers from reaching their potential in leasing public
waters. In Rhode Island, a proposed project for a 3-acre oyster farm was cancelled in
response to intense public opposition from perceived negative impacts on adjacent
property values and existing uses in the pond (Carini, 2021).
Studies of public perceptions related to aquaculture tend to focus on impacts on
the environment, local economies, and conflicting water uses. Whitmarsh and Palmieri
(2009) suggest that public attitudes of Scotland coastal residents about the future of
salmon farming are directly related to their perceived environmental and economic
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impacts. Survey respondents from Greece tended to think that aquaculture would not
have many negative impacts, but it would lead to more jobs and boost the economy
(Katranidis et al., 2003). Mazur and Curtis (2008) concluded that the way respondents
perceived government agencies related to aquaculture influenced how they felt about
aquaculture projects in coastal regions of Australia. There are many factors that attribute
to the judgements passed about proposed farms.
Understanding residents' knowledge and judgement of associated risks and
benefits is crucial to gauging acceptance. Through interviews with New England
aquaculture representatives, Fairbanks (2016) captured the challenges stemming from
public and political opposition that offshore shellfish aquaculture permits face. Fairbanks
(2016) demonstrated the importance of engaging stakeholders across disciplines and
highlighted a clear gap around social conditions and perceptions for aquaculture
activities. Rickard et al. (2018) utilized focus groups to identify low levels of public
awareness around aquaculture processes and products in New England communities.
Feucht and Zander (2015) investigated German consumer’s perceptions and knowledge
of sustainable aquaculture, its production systems, related labels, and communications.
Their data showed that the public was mainly unaware of the aquaculture systems around
them but had general feelings of negativity about closed-system aquaculture. Chu et al.
(2010) examined survey data from key aquaculture stakeholders that indicated their
perceptional differences and misconceptions about the sector. Stakeholders from the U.S.
and Norway who believed in the socioeconomic and environmental benefits of
aquaculture actively supported aquaculture expansion. By surveying residents on the
west and east coasts of Canada, Flaherty et al. (2019) identified that public perceptions
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and knowledge of salmon, shellfish and seaweed aquaculture varied in small coastal
communities. These studies suggest perceptions can be strongly linked to different beliefs
the public has about aquaculture, and ideas about its impact on the environment and
human society.
A study by Dalton and Jin (2018) examined the broader public’s interest in
shellfish aquaculture in Rhode Island. Many factors went into the public's perceptions,
such as attitudes encompassing personal characteristics, recreational activities, and
assumptions about aquaculture meeting nutritional needs. It was concluded that key
attitudinal factors affected aquaculture support, with these factors including economic
benefits, nutritional value, aesthetics, and interference with other uses. These findings
demonstrated that among certain types of recreational users, birders and sailors were less
supportive than other types of recreational users (Dalton and Jin, 2018). Mather and
Fanning (2019) discuss how the aquaculture industry can improve relationships with
communities by creating better communication pathways, eventually leading to a “social
license to operate.” A “social license” refers to the ongoing acceptance and approval of
local community members and stakeholders (Moffat and Zhang, 2014). Similarly, NOAA
(2019) documented that early interaction between aquaculture operators and residents can
help address stakeholder concerns.
In a study focusing on natural and social carrying capacity, Dalton et al. (2017)
examined different social carrying capacities among groups for shellfish aquaculture
development in Rhode Island. The stakeholders included in their survey, growers,
commercial harvesters, retirees and others, demonstrated that acceptance of aquaculture
farms depends on location, type of equipment, and impact on the public. Their levels of
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acceptability went down as the volume of aquaculture went up. While water users are
typically familiar with the benefits to aquaculture, analyses revealed that personal
characteristics (e.g., home water views, involvement with water activities) caused
respondents to be more likely to oppose shellfish aquaculture (Dalton et al., 2017).
Dalton et al. (2017) also demonstrated that coastal community residents typically
do not strictly support or oppose all aquaculture operations. Support was seen as
dependent on a variety of farm characteristics (e.g., equipment used; organisms
cultivated) and personal characteristics (e.g., waterview from their home; enjoys sailing).
Looking at residents' proximity, recreational use, and perceptions to proposals, Shafer et
al. (2010) found that those living closest to the bodies of water in question used the area
in a multitude of ways, are most sensitive to farm development, and less positive in their
evaluation of marine farms. As many characteristics of a person’s surroundings are
attributed to their aquaculture perceptions, the levels of acceptability tend to vary with
personal factors. Dialing into those personal characteristics can garner support for
aquaculture, which state agencies have begun to incorporate.

Significance and Purpose of research
To move forward with development of aquaculture, the public’s relationship with
aquaculture should be documented and understood. In the last decade, Rhode Island and
Massachusetts management agencies have had several particularly contentious permitting
battles. More recently, a proposed 2.69-acre farm off Sapowet Point in Tiverton, Rhode
Island created a battle between town residents and state-level managers (Carini,
2021). The growers of the proposed farm worked with DEM officials to find an area that
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has minimal impact to those using the coast by siting it about 200 feet offshore, past
typical recreational fishing grounds (Carini, 2021). Concerns have been raised that this
intensifying interest in securing aquaculture leases is eroding the proper management of
coastal waters (Carini, 2021). The constituency of local residents insist the floating gear
to be used is inordinately ugly, and their resistance to marine farming has become strong.
An opportunity for the public to be heard is needed to understand what attitudes and
values inform concerns held towards aquaculture farms.
The purpose of this research is to better understand and document what the public
thinks about farm design, as well as the impacts and governance of aquaculture in
southern New England. Studies on perceptions of aquaculture using public-based
research methods are lacking, and there could be more human-focused aquaculture
studies in New England. This study aims to better understand regional preferences,
attitudes, and concerns about these farms. This study answers the following overarching
research questions:
1. What are the farm design preferences of residents and coastal users?
2. What are public perceptions of aquaculture farm impacts?
3. How do residents along the coast perceive aquaculture management?
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Methodology
Study region
To investigate the public’s preferences and perceptions of aquaculture farms, we
conducted focus groups of Rhode Island and Massachusetts residents in the summer of
2021. This focus group research is part of a larger study, and will be utilized to help
develop, refine, and pre-test a stated preference survey. The larger project is through the
Northeastern Regional Aquaculture Center and funded by the United States Department
of Agriculture.
The study focused on the southern New England states of Rhode Island and
Massachusetts, since they provide an ideal setting to study preferences of aquaculture
farms (Dalton et al., 2017). This region is characterized by large amounts of coastline, a
high coastal population density, and conflicts around various water uses (Figure 3).

Figure 3. Map of MA and RI Aquaculture Farms: Massachusetts ShellfAST Viewer,
Image Courtesy of ESRI
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Shellfish is the primary aquaculture product in these two states. However, there
are some important differences between the states. For instance, aquaculture in RI is
permitted at the state level, while aquaculture in MA is permitted at the town level. Both
permitting systems– the RI Coastal Resources Management Council, and the
municipalities partnering with MA Division of Marine Fisheries–work with state
agencies, residents, and other stakeholders to ensure different perspectives are used in
farm siting, design, and processes.

Sampling and recruiting
The overall goal of this study was to document how residents of Rhode Island and
Massachusetts perceive different aspects of aquaculture farms and associated coastal
uses. A majority of our sample was coastal residents (live within ~10 miles from the
coast) from these two states since aquaculture development strongly impacts the people
who use those areas and most that were familiar with aquaculture were coastal residents.
For similar reasons in each state, those areas tend to have high levels of public opposition
that interferes with aquaculture implementation and creates contention around regulatory
processes. More than 80% of the focus group sample lived in RI, while a smaller portion
resided in MA (Figure 4). The group of participants included 3 aquaculture farmers, as
well as several representatives from aquaculture organizations.
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Figure 4. Focus Group Participants State of Residence

This study relied on non-probability sampling techniques to provide a
representative sample of southern New England community residents. The advantage of
non-probability sampling allows for samples to be selected based on subjective
judgement of the researcher (Robson 2011). To recruit the sample from RI and MA
residents, a flyer was created (Appendix I) for posting on social media and at several inperson locations. The main form of recruitment was virtual platforms such as Facebook,
Twitter, listservs, and websites. The flyer linked to a google registration form with prescreening questions to determine if the individual would be a suitable fit for our research
(Appendix II). These questions included, “Are you familiar with aquaculture?”, “Have
you seen an aquaculture farm?”, or “Do you use oceans/bodies of water?”. Pre-screening
eliminated participants that had no familiarity with aquaculture. Aside from general
demographics (age over 18, residency of MA or RI), no other personal information was
collected to determine the participation of a focus group candidate. To incentivize the
public to participate, those who entered their information and took part in focus groups
were entered into a drawing for a $100 gift card.
18

Recruitment efficacy and participation requests improved towards the end of data
collection when organizations such as Sea Grant, WHOI, RI Saltwater Anglers
Association, and the Narrow River Preservation Association posted the flyer on their
social media or listservs. The ideal target audience was successfully reached through
these resources, since those following the organizations typically have an overlap in
interests around using coastal waters.

Focus Groups Process
This study utilized focus groups as a qualitative research method to glean data and
understand public perceptions. Focus groups are small, informal group discussions that
center on a topic of concern to best elicit public values and concerns (Desvousges and
Smith, 1988; Kruger and Casey, 2000). The goal of focus groups is to listen to people
talk about the topic of interest, and thereby gain insights into how people think and feel
about the topic, uncovering many undocumented feelings.
The discussions were semi-structured, which provided flexibility in the types of
questions and made conversation evolve naturally. A semi-structured instrument is
advantageous because it allows for detailed and unique responses from participants
(Robson 2011). During July and August of 2021, fifteen focus groups were conducted,
with 2-6 participants in each group, totaling 54 participants. During the focus group,
participants were asked about their knowledge, preferences, perceptions, and opinions
about aquaculture. Focus group questions asked whether participants had ever seen or
visited a farm, their opinions on different farm scenarios as shown in photos, and their
preferred farm scenario (Figure 5). Participants were also asked about different payment
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mechanisms for aquaculture development that could be included in the follow-up choice
experiment survey. The focus group data were complemented by document analysis of
government reports, media reporting, and public observation at virtual hearings and
meetings in 2021 and 2022. The research team was advised by a shellfish grower
advisory group that provided feedback on our data collection materials and research
instruments.
1

Figure 5. Focus Group Photo Simulations

Data Analysis
This study used an applied thematic analysis approach to analyze the transcribed
data from the focus groups. Thematic analysis involved defining relevant themes,
creating a coding scheme, and searching across the data set to find repeated patterns of
meaning (DeCuir-Gunby et al., 2011). Once transcribed or summarized, focus groups
were coded using Atlas.ti software as a qualitative tool to help analyze the large amounts
of textual data. Coding analysis provided a method for condensing data that gives deeper
20

2

reflection on the meaning and connections presented in the data (Miles et al., 2014).
Utilizing a codebook as a key allowed for the capture of emerging themes, determination
of trends, and analysis of relationships between codes (Braun and Clark, 2006). The
Atlas.ti codebook (Table 1) included a label, associated terms, and a definition to assist
the researcher in proper coding.
Code

Keywords

Definition

Homeowners Access

NIMBYism, Property rights,
inconvenience

Recreational Access

Recreational use conflicts,
commons, public trust,
navigation, chartplotters
Worth, payment vehicles,
factors influencing support

Preferring to see/not see farms, having rights on the
water, not being able to use waters near their house,
disturbing the value of their property
Access, conflicts between farms and recreation,
sharing space, navigating around farms, seeing
farms on GPS devices
Attitudes influencing their acceptance of an
aquaculture farm, how they would support seeing
more or less aquaculture, the worth placed on farms
Attitudes towards acceptance as linked to economic
drivers, the creation of jobs, the toughness of their
profession, having their shellfish harvested locally
Environmental factors- how farms impact the
environment, having farms in certain waters, marine
debris, how water quality impacts the farms
Regulatory factors- about the 5% rule, actions DEM
and CRMC has taken, abutters process, questions
about permitting, conflict between state/residents
Wanting information, not knowing where to get
information, how they would like to be informed,
how information would inform their preferences
Buoy features, preferences when buoys present,
buoy arrangement, shapes and styles

General Attitudes

Attitudes Towards
Economic Impacts

Economic impact, jobs, farm
to table

Attitudes Towards
Environmental Impacts

Water quality, pollution,
improvement

Attitudes Towards
Regulatory Impacts

State policies, notification
process, 5%

Informational Needs

How to be informed, what
information public wants

Buoy Preference

Type, Color, Style

Design Preference

Pattern, size, concentrated,
standardized markers,
boundary markers
Growing equipment,
Maintenance

Arrangement of gear, standardized buoy systems,
overall amount of space occupied, how well is the
space being used, gear is spread out or concentrated
Preferred gear used, preferred gear to see or recreate
around, gear mistaken for lobster pots, moorings

Grower Preference

Gear cleaning, presence,
industry, noise, viewshed

Location Preference

Rural, residential, natural,
placement (depth)

Gear being cleaned and tended to
(flipping/cleaning), having their boats or barges
coming in and out, growers create noise pollution or
other types of pollution
Where they want to see a farm, where is a better
setting, if a farm should be in a certain location

Preference of Organism

Species known; species
preferred

Species being grown there, what products they
would like to see grown, where their food is from

Visual Quality

Viewscape, Scenic value,
aesthetics, general
preferences

How farms impact the overall landscape, if they are
aesthetically appealing, how they impact
viewscapes, visual connections

Preference of Gear type

Table 1: Atlas.ti Codebook
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Limitations
Despite many challenges caused by COVID-19 and other factors, this study
concluded with a significant amount of data. Because of the pandemic, the focus groups
were held virtually on Zoom to avoid possible exposure by participating. Hosting focus
groups online came with some advantages, such as allowing for a greater diversity of
participants, such as people with children at home that would normally be at school, or
elderly retirees that wouldn’t participate in person because of greater risk. Zoom also
assisted in analysis by recording interviews (with permission of participants) and
transcribing the interviews. Several disadvantages included the potential for lower quality
data because participants were interrupted by failing internet connections, participants
had difficulty operating the Zoom platform, and researchers lost subtleties (body
language, repartee, etc.) usually present when collecting qualitative data in-person.
Values around diversity, equity, and inclusion were guiding principles during the
design of this project, but instituting those aspects and concerns were difficult in practice.
The sample of participants was likely not representative of all RI and MA residents,
although we didn’t collect data on race, ethnicity, and socioeconomic status of
participants. It’s possible that our study was likely not representative for several reasons:
use of only English in recruitment, targeted recruitment in ice cream shops, etc. might
have missed certain populations, as well as systemic problems of coastal access for
under-represented communities. Reaching these communities proved difficult with flyer
location and language barriers, and then having conversations about shellfish aquaculture
made it nearly impossible to reach underserved communities that are not privileged with
easy access to coastal spaces. In reflection of diversity, equity, and inclusion values, we
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could have translated the recruitment flyer into different languages and conducted focus
groups in other languages as well. Future studies should examine diversity and inclusion
issues regarding aquaculture, including the history of injustice related to coastal access
and use.
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Results and Discussion
During data analysis, twelve codes were identified. Segments of each focus group were
coded or labeled according to each of the codes (Figure 6). These themes were captured
and grouped in the codebook used during analysis, and their frequency--the number of
segments of text across all the focus groups that refer to each code-- can be found here
(Figure 6). Key themes emerged from the coded data relating to farm design, impacts,
and governance, and are discussed in detail below.

Figure 6: Codebook Distribution and Frequency
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Farm Design
Perceived Visual Quality of New England Farms
Many features go into how people perceive aquaculture farms– including the
farm’s design attributes or their own conditioning of New England landscapes (Mulvaney
et al., 2020). In our focus groups, many said that their feelings on farms were informed
by impacts on visual quality, the environment, recreation, and the local economy. After
viewing photos of farms, participants across all the focus groups expressed concerns
about accessibility to public waters, and how that would impact their ability to enjoy the
coast. This complements Whitmarsh and Palmieri’s (2008) finding that aquaculture
intensification in crowded areas may be perceived as threatening to recreational ability
and exacerbate spatial conflicts between stakeholders. While most focus group
participants expressing these views are users with a stake in accessible coastlines, all
participants had views on visual quality of farms no matter their recreation level.
Interestingly, larger focus groups typically had divided views about the impact of farms
visually, and smaller groups tended to reach consensus on opinions.
A number of factors seem to influence the visual quality of farms including
general design, gear type, buoy design, location, and grower presence. Most focus group
participants held positive perceptions of the aquaculture’s visual quality and attributed
that satisfaction to farms having traditional characteristics of New England landscapes.
For instance, as one participant noted, “in this picture I see quintessential New England. I
wouldn't have even thought of it as an aquaculture farm,” continuing on to note it could
be printed on a postcard. Many referenced that being from the New England area
informed their perception of the farms shown during the focus groups, since the sense of
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place factor is particularly high in coastal communities because of typical nautical
features (Mulvaney et al., 2020). Many participants seemed to hold a romantic view of
aquaculture, linking the landscape with nautical seafronts that many seek out for
relaxation or vacation (e.g., Allison et al., 2020). Focus groups findings align with
Allison et al. (2020) who outlines humanity’s relationship with the ocean, documenting
the ways ecology impacts the structures of human consciousness and feelings that
predispose people to act in certain ways within the environment.
Participants who said they don’t frequently visit aquaculture farms expressed
curiosity about the farms. For them, there seemed to be a sense of mystery associated
with aquaculture farms, with a participant questioning “I’ve been idly curious about what
it is- it looks vaguely industrial, it’s obviously man made so I was trying to figure out for
a while, why did somebody put that over there?” This novelty might be explained by
people being less familiar with what aquaculture is or what the gear might look like and
becoming curious about the operations.
Regardless of their experience with aquaculture or time spent on the coast, nearly
all participants insisted that the gear shown during the focus groups, primarily a photo
with buoys, was not easily recognizable as an aquaculture farm. Instead, most
participants perceived the equipment as boat moorings or lobster pots, which they felt
added to the landscape regardless of what is under the surface. However, participants had
a grander reaction once they distinguished it was in fact not lobster pots but aquaculture
equipment. One participant pointed out that although lobster pots have a buoy system
nearly visually identical to aquaculture, those traps don’t get the same intense public
reaction as aquaculture gear. Both operations typically have 1 medium sized boat tending
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to gear, floating buoys, and supply seafood to local restaurants. Despite these similarities,
there is a romanticized view of lobster fishing in New England, but not of aquaculture.
This finding is not surprising as an article focused on Maine’s Penobscot Bay scratches
the surface on the public’s nostalgic views of the landscape yet resistance to change that
looks very similar to the actual features they romanticize (Bergman, 2020). This
interesting observation makes a unique distinction about harvesting different types of
marine resources and is one worth following up on in future studies.
A few participants were indifferent about the scenic views of farm features,
chalking their ambivalence up to local familiarity. The normalcy of seeing farms in New
England contributed to those landscapes causing less of a visual impact. Others felt
ambivalent because they perceived farms as having no direct impact on their lives, or
they thought aquaculture benefits outweighed any visual blight. One long-time Rhode
Island coastal homeowner remarked that manmade farms might not be the most appealing
view in a natural setting, but neither are the homes and buildings that humans have
constructed on the shoreline. The participant remarked “I think we all live with some
vestiges of civilization within the views of our homes,” acknowledging that alteration of
natural spaces is unavoidable. Dalton et al. (2017) examines the attitudes towards
aquaculture in coastal water views, and documents that respondents with water views
from home were less likely to think that aquaculture positively impacted the beauty of the
environment. The perceived negative impact on the cultural landscape by coastal
homeowners was reflected during focus groups in this study, where aquaculture
development maimed the visual quality. However, they failed to acknowledge the impact
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their house might have on the landward landscape that someone on the water would be
seeing.
Participants who preferred to not see farms tended to have negative perceptions
about the specific features of a farm. For these participants, farms were particularly out of
place when sited in completely “wild” spaces, where they thought they detracted from
scenic water views. One participant illustrated this point, “I agree that putting something
like that in that beautiful spot would piss me off, too.” For many, the combination of
manmade and natural landscapes shown in the farm scenarios evoked an industrial
aesthetic; for instance, one participant noted, “This is about as appealing as clear-cutting
forest to put up solar panels, to be honest.” Those with negative perceptions of farm
features, like gear type or buoy design, still felt there was a need to integrate farms into
multi-use areas and suggested that growers design farms to be visually appealing to build
support for them.
A variety of design features influence the visual appeal of a farm, impacting
levels of social carrying capacities for aquaculture. Ross et al. (2013) defines social
carrying capacity as the amount of aquaculture that can be developed without adverse
social impacts. As the amount and size of farms in Southern New England steadily
increase, communities develop a greater sense of where public limits for social impacts
lie. In focus groups, the size of farms seemed to affect social carrying capacity, with
many participants preferring aquaculture farms that are condensed into an area required
only for operations, with one participant saying that farms should “maximize the amount
of seafood but use the smallest amount of space.” This preference was echoed in
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reference to congested boating areas, suggesting that when a farm reaches a certain size,
it can protrude into prime recreational space.
One potential solution to this space issue could be integrated multi-trophic
aquaculture (IMTA), where two or more organisms are farmed together. IMTA is an
innovative technique being utilized at several farms in the Northeast (Correia et al.,
2020). New Hampshire Sea Grant is setting the stage for introducing IMTA as a
technique to scale down farm’s surface acreage (Briggs, 2021) For example, they are
assisting New England farmers to raise steelhead trout, blue mussels, and kelp in one
structure instead of spreading out over acres. While IMTA is not yet permitted in Rhode
Island or Massachusetts, incorporating integrated multi-trophic farming in the future
could improve production and lessen the overall size of aquaculture operations.
Participants did not seem comfortable with larger farms, with one participant
explaining “aquaculture would not be as big of a problem to me, it's just hard to tell from
this picture how large an area it really is and how much area it does cover.” Although no
one level of tolerance was discussed, focus group discussions indicated that social
carrying capacities for farm size do exist. If space efficiency can be achieved with certain
farm designs, that could benefit growers and recreators alike. Should growers want to
improve public perceptions through farm size, they could work to condense operations to
take up less surface area.
The most publicly divided opinion in focus groups was the visual preference for
methodically organized gear in the water. To many, uniformity in gear design (e.g., rows,
consistent gear) was highly valued, and thought of as aesthetically appealing. On the
other end of the spectrum, some believed organized rows of gear detracted from the
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natural landscape and made already unnatural equipment stand out even more. Those
that preferred randomized gear and thus found organized gear visually unsatisfying
believed organized rows to be physically connected, making passing through difficult, or
even discouraged. These same participants believed the scattered gear contributed
positively to waterfront views, with one participant explaining, “This [farmer] guy may
be trying to fit in with the sort of ethic of random color buoys randomly placed, because
that is what fit in historically and was widely accepted by society so I'm not going to fault
him for this.” This was a sentiment echoed by many others, where unorganized gear
resonated with the documented “quintessential New England” feel. Similar reactions
have been documented in other assessments of farm design and historical landscape in
other areas. For example, Ryan et al. (2017) documents landowners emphasizing that the
Puget Sound has a pristine quality and the appearance of PVC piping in geoduck farms
did not fit in with the typical landscape. Nie (2003) identified drivers of conflict between
stakeholders and geoduck aquaculture, emphasizing their importance of place. The issues
raised in this study strongly align with Nie’s (2003) sense of place as a driver of conflict,
especially when both public populations strongly resonate with a historical waterfront.
Haphazard or unorganized design was identified as another driver of conflict
around farms by limiting recreational access. While not everyone preferred distinct rows
and lines, there was unanimous agreement among focus group participants for
consistency in gear type and design, whether across towns or states. Many described a
veil of mystery around what constitutes as permissible actions around farms, with
consistent design requirements across one geographic region seeming to bring comfort to
those navigating around farms.
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The mystery behind navigating around aquaculture could be improved by
implementing state-wide uniformity into design changes. One participant felt “It sends
sort of a mixed message of what exactly exists there, so I think if the buoys had some
uniformity- the perimeter buoys a certain shape or color and then the internal buoys
having a different shape and color, that would have a higher propensity to delineate the
area.” Their recommendation to design perimeter equipment different from inside gear
could clarify safe areas for the public. This design requirement could make it easier for
water users to recognize the boundaries of a farm, how large it is, and how much of the
surface area is to be avoided, if at all. Depending on the gear type, this organization and
standardization can take many forms, but all have the potential to bring comfort to those
interacting on the water with aquaculture.
Participants suggested that recreation and aquaculture development can co-exist.
Improving visual impacts by consolidating farm size and implementing uniform gear
design could make it easier for farms and recreators to exist side-by-side, but only if there
are requirements for farms to have perimeter buoys and farm corner markers that are
uniform in design. If growers or policy makers want to demystify aquaculture farms,
implementing new design techniques of standardized gear types and marker buoys would
help water users more easily identify and understand farms. Condensing a farm—a
supposedly more difficult task than rearranging buoys—might not be necessary if
uniformity appeals to the public as much as findings suggest, making large farms less of a
visual blight.
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Preferences of Farm Location
In the realm of prime real estate and aquaculture alike, location tends to be one
visually and recreationally important feature that matters most when siting farms. Focus
groups communicated that the location of farms can increase or decrease the public
accessibility of an area, directly influencing the public’s perceptions of a farm. The main
concern of accessibility was met with participant understanding of aquaculture
environmental requirements, and the subsequent limitations on location selection. For
instance, in response to seeing a photo of a farm in a rural setting (Figure 5(2)), with no
houses or buildings in the landscape, one participant noted, “Depends on the shellfish and
what they like- you need high dissolved oxygen; you need a lot of algae. You need
nutrients that they can filter, and you can't have them swept with massive currents on the
ins and outgoing tide. So, this is probably a perfect area.”
Participants’ opinions were especially divided when it came to expressing a
preference for rural or residential farm placement. Many participants perceived the ideal
setting for an aquaculture farm as far away from homes and commercial areas, where
there isn’t as much boat traffic as popular waterways. One coastal user remarked on how
they feel about a less developed setting:
“The second one [farm simulation; Figure 5(2)] looks more secluded so it would
be more private and a better location. I don't know if that's good or bad, it also
looks like it's an isolated area. At least there's nothing along the other side of the
bay or inlet or wherever this is located, which may be a good location to have a
larger farm”
Participants differed on their opinions of what constitutes “private” property on
the water, with some concerned about human impacts on the environment from the farm,
and others worried about farms impacting coastal recreation.
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For most, the concerns with farm placement centered around disruption of
recreational activities, such as boating, fishing, or swimming. One participant thought
farms should be sited generally out of areas with other human users, explaining “To the
open ocean at the southern point, it seems pretty costly to take up an acre of that land that
is the best accessible stuff in the area. But if you were to move that lease maybe two
miles down the river”, it might use fewer public waters that are highly valued because of
their scarcity. This viewpoint suggests aquaculture can be sited elsewhere, whereas other
activities are bound to certain locations. This finding could suggest location preferences
are linked to resistance to change, especially when it involves users’ activities. This could
be explored in future studies by measuring attitudes on which activities seem to matter
more to the public and take precedent—users or growers.
In Rhode Island, these conflicting uses of coastal waters are taken into account
during the CRMC’s Management Procedures siting process (CRMC, n.d.), where multiuse waters are examined for their suitability for incoming farms. The combination of
being in a non-residential area appeals to the public’s desire to keep aquaculture separate
from water users, as another participant notes “if there's not much traffic that's kind of
like the ideal spot for these farms, in my opinion.”
Yet when shown a photo of a farm in a rural setting with a sandy, pristine
background (Figure 5), defensive emotions of participants were evoked. Many observed
the farm’s proximity to beaches, not wanting aquaculture “on beaches, where there's a lot
of swimming like Second Beach [in Rhode Island], for example. It’s clearly a swimming
beach and if there was aquaculture there that would be at best confusing and at worst
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irritating.” Siting farms in natural areas conflicts with other desires to recreate,
highlighting that the same participants hold conflicting views on where to locate farms.
Regarding other emotional effects, several users tied aquaculture to ideas about
wilderness preservation, insisting that farms should be placed near development because
of a farm’s representation of human presence. Those same participants seemed to believe
that if farms were in completely natural environments, they would perceive those spaces
as less pristine.
In conversation, comments carried a tone of protection and defense over coastal
areas, possibly signifying fear that aquaculture might environmentally impact significant
and “untouched,” “wild,” spaces. Johnston et al.’s (2019) definition of “nature” as a place
untouched by people seems to echo ideas that residents/users in southern New England
have about marine areas important to them that lie away from development (i.e., houses
and structures) and visual presence of human intervention in nature. When sited
somewhere natural, some perceived farms as impacting the natural landscape. One
outdoorsy participant illustrated a common theme throughout the focus groups, noting,
“Would prefer not to see it [aquaculture farm], I would just prefer to see nature
and its natural state. There are limits to the residentialness and remoteness that
people prefer aquaculture to be sited in, but those same views are very conflicting.
When aquaculture is placed in nature, some believe it takes away from the natural
environment and scenery. When siting farms near developed areas, it might be in
the way of boat traffic and those trying to enjoy the shore.”
This sentiment captures those whose focus is on preserving wild spaces, as
opposed to those focused on placing farms in more highly developed areas.
Preservationist ideals align with preserving historically significant local areas, such as
New England’s coastal landscapes (National Park Service, n.d.). One participant noted
that the impact of “adding a little bit of development to a clearly heavily developed area
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doesn't, in my opinion, take away from the aesthetic. It is not a particularly wild place to
begin with.” Residents' perceptions of what qualifies as wilderness (or pristine or
undeveloped) varied across the focus groups and appeared to be strongly influenced by
how often they frequent multi-use waters. Gomez-Pompa & Kaus (1992) discuss the
concept of “wilderness” as an area enhanced and maintained in the absence of people—
pristine areas that existed before human interference. The value that residents place on
preserving wild spaces to keep nature wild sways their preferences towards siting farms
closer to residential areas, since houses also represent coastal development. While
participants were quick to identify what areas qualify as “wilderness”, Gomez-Pompa &
Kaus (1992) point out that any type of wilderness has been long influenced by humanactivities, making it almost impossible to know what is actually the wild.
This conflicted presentation of location preferences has an intermediary middleground, where participants seemed pleased if balance is achieved with locating
aquaculture, as one participant noted, “in clean water, where it's not obstructing
recreation, but is also easy and safe for the operators of the farm so to me this [provide a
little detail on the setting here] looks fine. There's plenty of room for people to
maneuver.” This quote supports the recognition of an environmentally suitable location,
but also a spot convenient for growers that doesn't create recreational traffic issues or
alter the natural scenery. While there is no single location that all prefer, participants
generally supported strategically siting aquaculture by trying to avoid high-traffic areas.
This divide in opinions led to inconclusive findings of what type of location setting the
public prefers for aquaculture, which highlights an area for possible future research.
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Perceptions of Different Gear Types
As the demand for seafood drives industry growth and clarified regulatory
processes reduce barriers to leasing farms, interactions of water users with aquaculture
gear are expected to increase (Enyon 2021). Despite this, little attention has been paid to
how characteristics of aquaculture gear impact residents and water users. During our
focus groups, participants expressed strong opinions on the gear type they prefer to
encounter. The two main types of gear used in New England shellfish aquaculture include
off-bottom culture–floating racks or bags on the water's surface– and bottom culture–
cages on the bottom with floating indicator buoys on the surface. When shown photos of
different gear types, most respondents once again categorized gear types into industrial
and quintessential. A majority preferred to see submerged bottom culture, calling it
“quintessential'' and saying they don’t mind looking at buoys because they add to the
coastal landscape in the Northeast U.S. The floating off-bottom gear was considered
intrusive to the landscape, causing a visceral, negative reaction to what some called an
“industrial” landscape.
The findings demonstrated that different types of equipment used in shellfish
farming can create real and perceived difficulties. Floating gear was generally associated
with negative feelings when in waterways, and recreators commented that they would
avoid coming near this gear altogether. One coastal user documented, “I would think
nothing of kayaking through the middle of buoys [bottom gear] whereas with the floating
area [gear], I’d stay outside of it and wouldn’t go in the middle of those lanes. It’s more
obvious to me that something's going on there”, signifying that recreating through or
around buoys may appear less complex than going through floating gear. Gear floating
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on the surface allows for more of the farm operation to be visible, and through the eyes of
recreators, it appears to be dangerous and intimidating. Several water users observed that
since equipment floats on the surface of the water, it can resemble trash, and farms
become mistaken for garbage, or derelict gear.
Although buoys are common and part of the visual landscape in the Northeast, a
few focus group participants insisted they would avoid recreating around any types of
gear. A few participants said they would not navigate through any type of farm, as one
participant noted, “I think that's what those oyster buoys are- they are telling us that that
[submerged] land is designated for a specific purpose, and we should be avoiding it.”
These same respondents also said that if a certain gear type produces a better product or
is easier to harvest, they respect the choice of gear of the grower. Most focus group
participants displayed attitudes of acceptance towards different gear types, such as buoys,
and believed that almost all gear created recreational difficulty.
Whether they are used for bottom or off-bottom gear, buoys are a typical marker
of aquaculture in the Northeast and are required in many areas to mark aquaculture farm
leases (Dalton et al., 2017). For example, Rhode Island’s Coastal Resources Management
Council (CRMC) Program states that “All Permittees shall mark off the areas under
permit by appropriate buoys, as determined by the CRMC, so as not to interfere
unnecessarily with navigation and other traditional uses of the water surface (650-RICR20-00-1.3.1(K)(5)(a)(3)”. Most town municipalities in Massachusetts’ set regulations
through the Shellfish Constable and Shellfish Committee. For example, the town of
Provincetown requires aquaculture license holders to affix identical yellow buoy markers
to the four corners of their farm with “Private Shellfish Aquaculture License No._” in
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black writing (Town of Provincetown, 2017). Complementing requirements such as
these, focus group data suggest that implementing state-wide standardization of buoy
type, markers, and placement would inform the public that aquaculture is sited in the
surrounding waters. Requirements for standardized buoy markers could encourage
coastal water users to recreate near farm waters, and potentially reduce tensions between
recreational water users and growers.
During focus groups, participants were particularly accepting of having buoys in
waterways, because of their historic value in harbors and places people visit, at least in
southern New England. These attitudes correlate with Kim et al.’s (2017) finding that
location-specific beliefs add value to experiencing culinary aquaculture tourism. This
food-based tourism directly links local cuisine culture and trends with positive
community participation in incorporating culinary tourism around aquaculture. Focus
group participants seemed to hold this same culinary attachment to places with farms,
communicating their preferences to see buoys over not seeing them because they
symbolize local food production. As one participant noted, “I would like the buoys- they
are the most ordinary or common looking thing.” Nearly all focus groups mistakenly
identified aquaculture marker buoys in the landscape images for lobster pots or a mooring
field because of this intrinsic familiarity in New England waters. One participant
remarked on the mix of familiarity and confusion: “it doesn’t look any different from a
typical mooring field that you might find in a marina harbor type situation. But at the
same time, I do wonder what’s below the surface between the buoys.” The perpetual veil
of mystery of aquaculture is again applied to familiar nautical settings, causing
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participants to question what is being grown there, if the buoys are connected, or if the
presence of the buoys indicate a requirement to avoid the area.
During the focus groups, participants seemed to prefer landscapes simulations
with light, brightly colored buoys. One participant who frequents coastal harbors thought
that “it helps that the colors of the buoys are particularly garish. These sort of fit in.” The
‘garish’ or colorful buoys this person was referring to was shown in a focus group
simulation [Figure 5(2)] of brightly colored buoys that are historically placed in coastal
New England waterways. While bright colors might not exactly blend into natural
scenery, they aesthetically fit into landscape norms along the coast. Many agreed that
buoy color is the biggest indication to recreators that they are allowed to use those waters.
Surprisingly, since bright colors blend with typical nautical scenery, participants
suggested it indicates you can pass through.
Participants responded negatively to black buoys, inferring that using black
equipment signals areas of avoidance and is off-putting visually and recreationally. For
example, as one participant described, “on Fox island [in Narragansett Bay RI], where
you got a black buoy, I don't know, every 20 or 30 or 40 feet, and nobody is going to
drive through there,” demonstrating how darker colors might subconsciously register as a
sign to avoid or not enter a farm- causing unnecessary caution and deterring boaters. One
participant that works in the field of aquaculture explained, “People take these [boating]
courses where we know that, you know, like a stop sign is octagon shaped. Well, these
yellow buoys mean aquaculture farms in that facility.” Feedback from multiple focus
groups suggested that coordinating buoy colors with stop light signals (i.e., green, yellow,
red) or the shape of a stop sign (i.e., octagon and red) could be an efficient way to utilize
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existing knowledge, without having to inform a water user of a new color-coded buoy
system. Apart from the public’s consistent preference to have visible buoys in the coastal
landscape, incorporating bright, recognizable buoy colors can empower recreators to feel
confident in making use decisions around farms.

Attitudes and Perceptions of Different Aquaculture Species
Just as agriculture uses different equipment for harvesting different items,
aquaculture gear types are species-specific and vary drastically in cost, site requirements,
required labor, upkeep, and longevity (Gulf of Maine Research Institute, 2022). Certain
gear types are used for different organisms, such as oysters in cages, clams in mesh bags,
and kelp on rope hung between two moorings. Although Rhode Island and Massachusetts
have diversity in products, the main crop farmed in both states is oysters (Coastal
Resources Management Council, 2020). Many focus group participants acknowledged
this diversity in aquaculture products, with one saying, “There's some guys that are
raising quahogs, other guys that are doing oysters, then in the winter, they do sugar kelp.”
Local farmers are also raising mussels, clams, scallops, and kelp at different times of the
year (Figure 7).
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Figure 7. Map of Shellfish Suitability Areas: Massachusetts ShellfAST Viewer, Image Courtesy
of ESRI

Southern New England residents in the focus groups typically associate local
shellfish aquaculture with oysters, since New England is a primary producer of multiple
oyster species (U.S. EPA, 2020). After oysters, participants associated farms with the
production of clams, mussels, kelp, and scallops, in that order. Participants were less
familiar with kelp farming than other shellfish farming, but they were inquisitive about
this activity. As one participant from Rhode Island asked, “how many farms or seaweed
farms are there? There’s one in Point Judith [Pond] but I don’t know about the other kelp
farms.” Compared to the 81 leases in Rhode Island, only 3 are kelp farms (New England
Fishery Management Council, 2020). This familiarity and ability to ask deeper questions
demonstrated that participants have a basic understanding of locally grown organisms
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and the methods used for different species but are not fully knowledgeable about the
industry in Rhode Island and Massachusetts.
Perceptions of local operations appear to be improved by the knowledge that New
England doesn’t have many finfish aquaculture operations. This was summed up well by
one participant who said,
“I've read articles about fish farms and was a little bit disturbed by that. But I
don't see that happening here in Rhode Island, it's very different…Rhode Island is
very small, so I think we have to remember the size of Rhode Island and how it's
different from what you would see in the Midwest or where the salmon farming is
happening.”
This captures the general sentiment of concern held by focus group participants
for finfish aquaculture. It could also symbolize participants’ relief of knowing that the
Northeast contains mainly shellfish operations. Contrary to this study’s findings,
Robertson et al. (2008) documented that Northern New England residents held favorable
attitudes towards finfish farming even though a majority were unfamiliar with
aquaculture. Their findings point to the importance of effective communication between
aquaculture developers and specific stakeholder groups around what exactly is being
grown in New England (Robertson et al., 2008). Support for operations in both studies
may differ because of existing knowledge of offshore finish aquaculture in Northern New
England and the more common shellfish aquaculture in Southern New England states.
This finding could imply that Southern New England residents in general do not support
finfish farming and prefer shellfish operations in their state.
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Perceptions of a Working Farm
While there is no one definition of a working waterfront, Ebbin and Trumbull
(2021) define them as areas of water access critical to the operations of marine living
resource industries, such as aquaculture. The concept of a working waterfront is part of
the culture of New England, consisting of many small towns that yield high amounts of
seafood products (Ebbin and Trumbull 2021). In Rhode Island and Massachusetts coastal
landscapes, aquaculture farms and their accompanying growers play an integral role in
the working waterfront landscape. During focus groups, the overall perception of
aquaculture growers working on the water was generally positive, and participants were
inquisitive about the profession and industry. Seeing these growers tending to product onsite brought enjoyment and almost entertainment, with many participants similarly noting
“I thought it was something interesting to look at, like a working waterfront is fun, but I
really like to see people out working on the water. It's kind of a nice break up in the
environment to be like “oh look something's going on over here.”
Informed of the existing knowledge about aquaculture benefits environmentally
and economically, focus group participants spoke very highly of growers, and preferred
to see them at their farms. A former grower commented,
“I look at the scene and again being an aquaculturist, I'm glad that they're there.
I'm glad they're taking advantage of water and again it's the gear you use to do
this kind of a job, like a tractor on a field. And a lot of our paintings of ocean
scenes are people working the water. Fisherman or all kinds of scenes of people
working the water, and this is working the water.”
Equating aquaculture to land-based agriculture raises a valuable point that the two
systems are equally important in producing food for the population but are not thought of
as such. Hollander and Soule (2017) examined stakeholder preferences for working
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waterfronts in Massachusetts. Their research documented a disconnect between what
residents thought of those working on the water, and how port workers believed they
were perceived. Their interviewees took an interest in port workers and resonated with a
“working waterfront”. Along those same lines, participants in this study commonly cited
feeling culturally connected to such waterfronts and interested in the professions that
come with such areas.
Most coastal homeowners within focus groups pointed out that having a
relationship with aquaculture farmers would be a rewarding experience for them, since
growers have not been a nuisance thus far. To add to these feelings, having humans
present at farms appeared to bring comfort to those visiting areas with farms, changing
their perception that gear might be marine debris. One participant acknowledged that, for
them, “It's good to see the boat with the farm, because if the boat wasn't there and you
just saw those cages, you might think it just washed up. Like a garbage cage that just got
left behind and you might think “Oh it's just another piece of marine debris” but seeing
them actively working on it is more comforting.” For many, having a grower on site
eliminated worries of derelict gear, and were less concerned about the potential waste or
trash the farm would produce.
A few coastal homeowner participants insisted they hardly see, smell, or hear
anything out of the ordinary, making the grower’s presence appear to be relatively benign
and leaving a neutral to positive impression on those living nearby. Some acknowledged
that if there are noises, it's part and parcel of the business–but only to a certain extent.
The public had a general understanding that there are regulations in place so that farms
don’t intrude on homes nearby. Knowing that regulations, such as CRMC ordinance
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policies, are in place to protect growers from becoming overly disruptive seemed to bring
satisfaction when seeing farms. These regulatory standards informed and complemented
their attitudes towards farmers because they know “they’re not ripping up seagrass” in
areas near their homes. Other coastal homeowners acknowledged their breaking points
for aquaculture near them, quoting:
“I think almost everyone has a limit to the amount of noise and activity that they
can handle, especially if it's at all hours. Everyone has a limit, and it varies, like
stacking gear is loud. If you've got lots of product that are being stacked and
clanging metal, and the motors are not terrible if they’re at a distance, but if you
happen to be right near the water for their unloading there can be a lot of activity.
And at odd hours that's impactful but everyone has their own elements and maybe
good sound canceling headsets or a white noise machine right or ways people
mitigate it, but everyone has a limit.”
This limit for some is reached sooner than others and has the potential to inform
their disapproval for aquaculture operations as a whole.
The need to “mitigate” the impacts of having growers nearby was trumped by the
appreciation many hold towards being an aquaculture farmer. Respondents believed that
the profession of a grower is impressive, further influencing their overall perception of
seeing farms. A recreational fisher mentioned, “It's a difficult job and I have tremendous
respect for people who go out there and put high quality protein on our plate. I think it
needs to be recognized and respected.” The recognition of the physical labor and
intensive work it takes to run an aquaculture farm was not lost on participants, with many
other focus groups echoing their sentiment. Participants also acknowledged the difficult
state permitting process to signify that growers who are willing to endure the permitting
and siting process are deeply committed to their trade. A sense of integrity within
growers was commented on in several regards and this mentality was captured by a
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participant who once grew oysters but left the industry because of a contentious
permitting process. They commented:
“It's very challenging for the applicant to reach out with accurate information to
combat what ends up being sort of a mob mentality. These people get very upset
about what they've heard. And I understand that you know there's the fear of
unlimited growth there's the fear of the unknown and fears are a very powerful
emotion. It drives action like almost no other, and so, when you're battling that as
an applicant with minimal resources, and you're trying to grow food it's a
challenge.”
Their recollection partially stemmed from their tumultuous public history of their
farm, but reinforced the attitude that others brought up. This specific focus group’s
conversation acknowledged the preconceived biases about growers that might contribute
to this “mob mentality.” Several focus groups hinted towards the misunderstanding of
growers, highlighting the strong impact misinformation has had on public perceptions of
the industry. There were not many that spoke up against growers being hard workers
making a living on the water and having respect for their livelihood. Among those that
generally preferred to not see farms in their viewshed, seeing growers made their
viewpoints more impartial, since they don’t take issue in growers, but more different
farm features or aspects of accessibility.
Most participants felt very strongly about having equitable coastal rights, and this
same mentality applies to giving growers the space to earn their living. For example,
water access was important to participants, so they feel strongly that growers also deserve
the same privilege to make their living on the water. One water user commented “It's
something [access] that I think is very important. I treasure having access to it, but I’m
also willing to share that access with people that are making a living from the sea, so

46

that's my basic feelings on that”, insinuating that there have been instances of unfair
access issues for both parties.
Adversely, some participants believe growers are monopolizing the coastal space
that everyone should be able to freely enjoy. A small group of participants had negative
experiences that influenced their perceptions of growers, because of the farmer’s
interactions with water users. After recalling a run-in with a grower, an avid diver
remarked
“I have the fear that a farmer would see my dive flag and try to chase me away, so
I would feel unsafe to access the parts of the jetty that are adjacent to this
farm…but I would really just want to avoid it, you know I don't want to get too
caught up in it, or chased away so it feels like, in my opinion, kind of grabbing of
resources that the public should be entitled to enjoy.”
The presence of growers in multi-use areas can make the area a more difficult
place to recreate in. Their suggestion that the “public” is entitled to enjoy waters excludes
growers, who are also considered the public because they are leasing, not owning those
waters. Both stakeholders—growers and divers—are part of the same public, but the
general population may consider themselves more “public”, giving them priority access
to space in the public trust. Opinions such as these shape how those who want to use the
space feel about a grower’s presence and their impact on the landscape. Perceptions of
how a farm might impact accessibility seems to inform the overall views of a working
farm.
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Impacts
Perceptions of Environmental and Socioeconomic Impacts
Aquaculture affects people and societies in terms of contributions to food
security, local economies, or any positive or negative environmental impacts (D’Anna &
Murray, 2015). Focus groups reflected these benefits, with participants focusing on
environmental and economic benefits, while acknowledging ecological interactions
between filtering shellfish and water quality. Many participants that were unaffiliated
with the aquaculture industry communicated that their perceptions of aquaculture’s
impact on the environment and economy were greatly informed by the media, various
other informational sources, and lived experiences.
Local environmental impact greatly informed perceptions held by Rhode Island
and Massachusetts residents. Rhode Island and Massachusetts aquaculture was most
associated with filter feeder organisms, with many noting how they improve coastal
water quality in bays, ponds, and inlets. Regardless of varying knowledge levels and
existing attitudes towards aquaculture, all participants acknowledged ecological benefits
to farming certain species, particularly filter feeding mollusks. Focus group participants
who linked shellfish to beneficial ecological processes seemed to hold more positive
perceptions of aquaculture operations. These findings differ from Dalton and Jin’s (2018)
study, that documents how attitudes towards environmental impacts (i.e., water quality)
didn’t impact the public’s support of aquaculture farms, but attitudes towards social
impacts (i.e., use interference) did affect support or opposition. Both studies highlight
that people can hold multiple, and even conflicting attitudes about aquaculture impacts.
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These positive or negative attitudes around different impacts of aquaculture interact to
influence support or opposition of the operations itself.
Participants had preexisting knowledge that finfish aquaculture is uncommon in
New England, which they said brought comfort to know local systems mainly raise
shellfish since fish farms were perceived to be associated with ecological harm. In
making the distinction between shellfish and finfish, participants were quick to highlight
a basic understanding that organisms such as oysters or quahogs are efficient filter
feeders, improving water quality. Participants involved in ocean industries identified
aquaculture farms as fish aggregating areas, where fish congregate because of structural
activity in the water. This aligns with D’Anna and Murray’s (2015) findings that
aquaculture enthusiasts tend to point out that gear can enhance the abundance and
diversity of other species in the water by providing habitat and protection. D’Anna and
Murray (2015) documented beliefs around aquaculture resembling fish aggregating
devices and improving biodiversity, as aquaculture may result in productive fishing
grounds (e.g., Callier et al., 2018). Those with relevant careers that depend on species
abundance in marine areas such as fishers or shellfishers may be interested in having
farms increase species abundance.
Participants spoke about the trade-off between obstructed views or infringed
water usage and the environmental benefits of shellfish. Tradeoffs of impacts seemed to
inform judgements about operations in coastal waters near where participants live. One
Massachusetts resident admitted they would rather not see aquaculture, but “knowing that
the oysters are cleaning the water offsets that thought.” Their assumptions of
environmental impact informed the trade-off many make about aquaculture, with many
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participants going so far as to equate aquaculture to renewable energy sources. The
association of shellfish farming with renewable energy like offshore wind farms was
frequently made because of two connections: the impactful visual qualities of operations
and the knowledge that both technologies harness renewable natural resources to improve
sustainability. For instance, one participant voiced their opinions:
“I think generally of that [aquaculture farm] as a positive, it's a good use of
natural resources. Aquaculture is helping deal with overfishing, which is such a
big problem so all in all, I think it's good but definitely hurting the natural
landscape. Yeah, it's a downside, but generally it's worth hurting the view with the
natural landscape.”
Their acknowledgement that a renewable resource such as aquaculture is
combating overharvesting sheds light on how outreach efforts can be designed to inform
certain concerns or solidify known benefits.
There was a large concern about siting farms near heavily developed areas
because, as one participant notes, there is a potential for farms to “absorb any kind of
runoff from the town or any kind of leakage from boats and that would have a detrimental
effect on the product”. On the other hand, several worried about the environmental
effects of farms harming the environment. Participants shared perceived impacts of
aquaculture unsustainability because of debris produced from operations, derelict gear,
chemicals from cleaning gear, and power washing on site. Several were curious about the
effects of farms on wildlife, such as birds, marine mammals, and fish, but ultimately
concluded the environmental benefits aquaculture provides exceeds the potential
ecological damages it might cause.
Merging aquaculture farms with recreational access areas did include some
ecotourism perks for water users, because of the associated healthy environmental
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quality. Ecotourism in the aquaculture sector has developed into leisure activities like
snorkeling, fishing, and sight-seeing (Yusof, 2021). Several focus group participants
noted that they enjoy kayaking, paddle boarding, and swimming around shellfish farms to
see the farm equipment up close as well as the wildlife it attracts. Others preferred to go
fishing near farms because of the fish aggregating effects, improving their landings.
Enjoying ecotourism benefits of farms appeared to lead to positive feelings about mixing
recreation and farms to support local economies.
Participants' perceptions around environmental benefits were typically intertwined
with knowledge of economic impacts. Dalton and Jin (2018) found that support for
aquaculture is greater if the respondent thinks that shellfish aquaculture is good for the
local economy. Similarly, participants consistently cited shellfish aquaculture as creating
thousands of jobs and contributing to steady economic growth. Participants admired the
shellfish aquaculture industry’s impacts on the local economy, illustrated by this
participant’s comment: it’s “local and provides jobs for a lot of guys, not just the guys on
the water, but the guys that are paying to go the shops.” This admiration fed into opinions
that farms have a right to make money off the water, and growers should be able to earn a
living just like other professions in the same state.
There was unwavering support for small businesses in Rhode Island and
Massachusetts, demonstrating that local seafood was highly valued as a feature of
aquaculture in southern New England. Both states are national leaders in volume and
value of producing shellfish, and many residents take pride in knowing their local town
impacts this ranking (National Marine Fisheries Service 2021). Over half of those in
focus groups believed the local aquaculture industry should continue to expand, with one
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participant declaring “I see aquaculture as the future and a big part of business. I see it's
something that's going to grow, and I would like to see it grow but also see balance with
recreational uses and property owners interests as well.”
Another motive for supporting local operations was the enjoyment that comes
from bolstering “small businesses- that’s something we want to support. I’m having a
problem with large scale industry coming to Rhode Island….so I’m more a supporter of
the small-scale local economy building type projects.” Instead of having large
corporations in Southern New England, the public appears to place more value on making
room for local businesses to thrive. A local business owner (not an aquaculture-related
business) gave their perspective that “we could support each other as we move forward
into the future, addressing many different types of issues.” Relating to growers and
aquaculture farm operators on a local community level emerged as an important topic
that linked people with the industry, garnering support and possibly influencing how they
feel about aquaculture.
These findings on the perceived environmental and economic impacts of local
aquaculture echo Whitmarsh and Palmieri’s (2009) study of attitudes among coastal
residents in Scotland. Their research documented that employment and livelihood
benefits were considered the most important socioeconomic impact, and that improving
water quality and health of wild fish stocks were more important than minimizing visual
landscape impacts (Whitmarsh & Palmieri, 2009). Both aquaculture growers and
managers could benefit from further investigating and understanding the correlation
between perceived benefits and general attitudes of coastal residents.
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Focus group findings of perceived aquaculture impacts could help inform the
strategies used by the industry and managers to deliver effective and efficient messaging.
As trade-offs of accessibility and visual impacts were compared to environmental and
economic benefits, participants suggested that more information on the benefits of local
aquaculture could help the public make their own cost-benefit analyses. To achieve this,
most focus groups proposed coupling and presenting data on the environmental benefits
and socioeconomic impacts of aquaculture in Rhode Island and Massachusetts. A
participant summed up these many requests, suggesting these facts placed on signage
would:
“Provide a vital piece of education for the community to see and understand what
they're looking at. To have a sense of the historic, economic, and emotional value
of all of those pieces together is helpful to keep the community understanding
why we have [aquaculture].”
Educating the public on the environmental, economic, and historical value of
aquaculture seems that it could fulfill questions that many have about the impacts of
aquaculture. Without receiving the specific information, they want (socioeconomic,
recreational access, etc.), participants communicated feeling uninformed when making
decisions about their feelings towards aquaculture operations. One participant noted,
“The educational aspect of it probably would help a lot in public perception. Particularly
when you can list out all the benefits that they might not be aware of. It helps with all the
negative visual and accessibility issues.” These attitudes consider educational resources
as a potential solution to inform trade-offs and disagreement, especially when dealing
with ‘negative’ conflict between aquaculture stakeholders.
Focus group participants insisted that outreach would help them make informed
decisions about aquaculture and inform their perceptions of farms. Many agreed that
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tasking management agencies to provide information on the local impacts of aquaculture
would improve public perceptions and negative assumptions. This person summed up
how others felt about the impact of outreach efforts, with
“I think that goes to the outreach and how there's a big push towards aquaculture
tourism, to get people out on the farm and understand what's going on, I think that
that needs to happen for people to be okay with seeing the floating gear and
upside-down cages like that.”
Presenting information in ways that help make informed decisions, such as farm
tours, isn’t just pushing more information in front of the user but presenting it in a way
that is most rewarding and engaging for them. Their comment also illustrates the value
placed on efforts to integrate the public into local farms, to then inform their preferences
about aquaculture’s landscape impacts. Participants echoed their sentiment by requesting
outreach materials for the purpose of educating the greater public, while others hoped to
be informed on the navigational utility of recreating around farms. Requests for
personalized information supports Kahan’s (2010) theory around the public needing
specific educational pieces to match the needs of the audience.
While providing information might seem like a quick fix to changing perceptions,
the availability of information is not the only influential factor in behavior change,
especially since making people go out of their way to become informed comes with a
personal cost (Schultz, 2002). From observing focus groups, it became clear that
information delivery must be tailored to factors such as background, personality, life
experiences, and physical health might also impact one’s perceptions of aquaculture. This
assumption is based on Schultz’s (2002) knowledge-deficit theory that states that, in
addition to other efforts, increasing the right educational techniques might translate into a
change in behavior. Schultz notes that while not all informational communication
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campaigns are successful, those tailored to a specific audience, such as New England
water users, might be different. Tailoring methods of communication to different
communities has the potential to create change in beliefs, perceptions, and possibly
preferences.

Access in and Around Aquaculture Farms
Southern New England– filled with beaches, inlets, marshes, and salt ponds– is
popular for recreational tourism activities. Leisurely activities such as boating and
clamming are part of Rhode Island and Massachusetts’s history, as is aquaculture. Farms
usually occupy physical space on the water’s surface, in the same waters where many
recreators are trying to navigate. Water access holds value for residents of these states,
and the overlapping uses of the coastline can conflict with values around navigational
freedom and cause multi-use issues.
Many concerns around aquaculture access held conflicting feelings– several focus
group participants expressed support for local aquaculture but thought it infringed on the
public’s ability to do recreational activities. Klein (2021) documents the conflicts over
property rights and the public trust between aquaculture operators and water users.
Similarly, Rhode Island and Massachusetts have rising tensions between public access of
users and private leasing to growers. One participant noted, “I hate to lose areas that are
easily accessible and make them off limits. I’m interested in keeping it as pristine as
possible, you know, making use of it, but also protecting public access”, illustrating a
common theme throughout focus groups of the tradeoffs among values of environmental
protection, accessibility, and capacity for aquaculture. This balancing act relates to the
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application of the public trust doctrine in protecting the public’s interest when allocating
local waters to different uses.
Under the public trust doctrine, the states hold all navigable waters, and the lands
under them, in trust for the common use of the public (Klein, 2021). US courts have long
protected the public right of navigation in public trust waters and have even expanded the
scope of the public trust to include other uses such as recreation and ecological
preservation. The public's exercise of common law rights along Rhode Island and
Massachusetts’s shores has created opportunities to examine the meaning of the public
trust doctrine as it relates to the rights of fishery and navigation when contrasted with
riparian rights (Fernandez, 1996). Aquaculture growers, homeowners, and coastal users
alike have conflicting demands on the area’s limited public resources.
Several coastal users expressed worry about the aquaculture industry privatizing
public water resources, even though private leases are still publicly accessible waters. A
Massachusetts boater remarked how growers “are monopolizing that area when it belongs
to the public. You know it's the publics, but they now have control over it”, almost as if a
legal switch occurs once water is leased to a farm.
In Rhode Island and Massachusetts, accessibility appears to be historically
attached to emotion especially for those that work ocean-related jobs. During focus group
introductions, many participants took the time to describe generations of family members
that have been involved with the ocean or held jobs that are dependent on coastal waters.
A third-generation fisher commented “So it's, I mean, it's public waters that are now
being isolated into private use”, echoing a conflict that many participants had suggested
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in that focus group. These comments and observations suggest that the public might have
misconceptions about the public trust.
It is important for managers to educate people on the public trust to empower
them in creating their own opinions, since understanding that aquaculture does not turn
public trust waters private is central to many debates. To help residents understand the
meaning of public versus private areas, managers and regulatory bodies could work on
defining public trust resources and specifying how it relates to the public’s local waters.
Creating outreach on these concepts linked closely with their historical accessibility has
the potential to lessen conflict and misunderstandings. Also, identifying standards or
outreach tools that do not reduce conflict among competing users of water bodies could
help to examine regulatory efficacy.
Another common battle is aquaculture’s infringement on the riparian property
rights of waterfront homeowners. Many ponds and inlets in southern New England have
aquaculture farms, putting shellfish growers at odds with landowners who prefer to not
have farms placed near their homes. As local news sources say and our focus group
findings support, many homeowners perceive aquaculture farms as limiting their entitled
riparian access to the water and ruin water views (Carini, 2021). Riparian rights are
traditional rights that attach to waterfront property by virtue of that property meeting the
shoreline (Lewis et al., 2022). These include the rights of waterfront property owners to
gain access to the water or to gain access to their property from the water (Lewis et al.,
2022). Since aquaculture beds are often sited in nearshore waters, the industry has the
potential to disrupt riparian owners’ ability to benefit from the shoreline.
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Many focus group participants described their perceptions that homeowners
believe farms prevent them from fully accessing the shore, and ruin picturesque views
from their houses. Focus group participants highlighted the ‘not in my backyard’ or
‘NIMBY’ phenomenon, which captures homeowners claiming decision making power or
legal grounding in controlling a section of a body of water adjacent to their property, as
they are entitled to through land-based rights (Alvarez, 2021). One participant explained
the assumption here:
“There was a point made about private landowner rights and public land rights, I
think that's an important one. Because development onshore is fundamentally
different from the management of a public resource in our waterways, ultimately,
the process that we have in Rhode Island right now assigns the responsibility to
manage those from multiple use perspectives…managing the resources for the
best interest of the public”
While very few focus group participants owned waterfront property, most still had
a basic knowledge of the conflicts between land-based stakeholders. Several people
expanded on recent tensions in communities among management, growers, and
landowners in both states. As one Rhode Island coastal homeowner illustrated,
“And I’ve noticed over the last few years that there's been a lot of tension between
aquaculture and access to the water and people who own property on the water, so
I think it needs to be carefully managed, I think there needs to be a balance.”
Without having had experience owning a water-adjacent home or adjusting to
aquaculture expansion, some participants suggested they would not mind seeing a farm or
farmers outside their property. Those in focus groups that did own waterfront homes,
whether a main residence or vacation home, have become accustomed to the aquaculture,
and made relationships with farmers, suggesting that at least some waterfront
homeowners support having aquaculture in waters near their homes. This contradicted
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what non-waterfront homeowners thought waterfront residents were thinking, which may
allude to how residents perceive waterfront owners.
Interestingly, several non-waterfront homeowners commented that the judgement
about aquaculture farms often made by coastal homeowners is strongly hypocritical,
arguing that homeowners that say farms ruin natural scenery are also impacting the
landscape. As an example, one participant said that if one is kayaking on the water, they
would be looking at a shoreline littered with houses that are also manmade. Other
participants noted that farms bring noise and disrupt views but those impacts pale in
comparison to the noise and industrial views that accompany home construction. An
environmental advocate said it well- “Let he or she who is without sin cast the first stone.
Aquaculturists moved onto the water that they occupy, and landowners have moved on to
the land and occupy that. Neither one of them have made things natural, they are both
unnatural.” Expressing the view that homeowners have already changed the original
landscape could contribute to the acceptance of farms coming in, that the natural state of
the ecosystem in coastal areas has already been tampered with by some human level of
development. Change is difficult for all communities, but changes in the natural
landscape around one’s home can have far-reaching, unexpected impacts.
Having access to navigable waters is historically embedded in New England
culture and making changes to that freedom can cause significant discomfort. This
discomfort was recognized when analysis demonstrated that although conversations were
broad, nearly all focus groups discussions touched on how aquaculture impacts
recreational access. Code analysis showed that out of 986 codes of the entire data set, 178
of those were directly focused on access (Figure 6).
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Many coastal users in focus groups echoed that integrating aquaculture into
coastal waters creates navigational difficulties and takes navigable waters away from the
public. Focus group participants discussed making compromises around unrestrained
recreation to have local aquaculture. A recreational boater commented on their restricted
navigation being influenced by an understanding that:
“We all have to work and live together in the state so I'm pretty comfortable with
it being there, as long as I'm able to do the things I want to do. There's a lot of
space in the Bay and in the lakes and rivers and ponds and stuff in Rhode Island. I
feel like as long as there is space for everybody to do the things they want in
terms of recreation and earn an income; I feel okay with it being there.”
This participant sums up a common concern in focus groups of whether there is
enough space to go around to satisfy all recreational interests. This worry around access
seemed to influence perceptions of aquaculture farms.
At some point during the discussions, most focus groups discussed the limitations
that farms might impose on their navigational capabilities with certain sized vessels, and
levels of experience. For example, several commented that they could only pass through
the farms shown [farm simulation; Figure 5(1)] in small-enough boats (i.e., kayaks) and
would avoid the farm in larger vessels (i.e., power boats). Experienced boaters in our
focus groups seemed to feel comfortable navigating through and around farms, while less
experienced seafarers avoided farms altogether. One boating novice suggested that
despite their type of vessel, they “Wouldn't think too much about it. I would probably
avoid that area and just go around it.” Other seasoned power boaters were confident in
their ability to safely navigate through farms and feel comfortable assuming a certain
level of risk. Those less protected from the elements on kayaks and paddle boards tended
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to communicate nervous feelings risking their safety while interacting with the farm and
fearing messing up the farm itself.
Aquaculture avoidance was a clear theme that emerged within navigational
concerns, and different types of water users were concerned for their safety. The word
‘displaced’ was used in most focus groups, in reference to aquaculture taking over areas
previously used for fishing, hunting, water skiing, etc. One water user summed up what
others had expressed, “The public does not want these [farms] in places where we
recognize recreation because they can be dangerous, and they are.” Recreational users
communicated worries about their physical well-being, because of the potential risk of
getting caught or falling into gear. Mazur and Curtis (2008) document how understanding
the risk perceptions around aquaculture and how they influence stakeholder and public
trust is central to building socially acceptable industry policies. Their research
demonstrates that when aquaculture debates of risk are not adequately attended to, they
can have negative impacts on the industry’s social acceptability and community wellbeing. This finding aligns with the discussions in focus groups around reducing risks, and
the correlation between higher risk and higher avoidance levels. Avoidance and risk
assessments seem to affect the social acceptability of aquaculture.
For important reasons like risking one's safety, focus groups seemed to be evenly
split between people feeling comfortable navigating around farms, and those that would
avoid them altogether. However, all focus groups agreed that becoming informed through
proper signage or boundary markers could increase comfortability.
Residents requested easy accessibility to informational sources describing where
the farm is located, how to properly access the farm, and how to be safe when recreating
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in and around the farm. These details could influence perceptions of farm accessibility
and inform decisions made while recreating.
Participants preferred to be informed through outdoor educational signs, similar to
the simulation shown during the focus groups (Figure 8).

Figure 8. Farm Educational Board Simulation, Image Courtesy of Tracey Dalton

One Massachusetts boater suggested, “I think it would be very beneficial to show
this information on a board with the exact areas of the aquaculture farms, on the
particular body of water that the sign is near.” This participant summed up the many
requests for location-specific information on the recreational instructions. This finding
suggests creating tailored approaches to local bodies of water would have a greater
impact on perceptions.
To hone values held by New England residents, the educational boards could
hold information about recreational instruction, environmental improvement, benefits on
the local economy, and history behind shellfish aquaculture. The location of boards was
important because participants expressed attitudes of not placing signs in completely
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natural areas, but also placing them where they would get the most exposure. To make
signs more accessible, the two most frequently suggested locations were near boat ramps
and in parking lots near boat launch areas.
When speaking to the utility of information, recreational users agreed signs would
help inform the public but might not provide much practical use if they are not on the
water. “If I was in a kayak in that area, or even in a small boat, it'd be very helpful if there
was a QR sign, where I could point my smartphone at it and be linked to a resource that
would give me the information of what aquaculture is actually there.” The idea of
utilizing quick response (QR) codes on aquaculture gear could make information more
accessible to those actively recreating on the water and needing this knowledge in real
time. Many participants agreed that printing QR codes on buoys or corner markers and
linking them to maps and instructions might impact the perceived accessibility to recreate
near the farm. Several participants noted that paddling all the way to shore and getting
out of their vessel to access information would be unrealistic. As a potential solution, QR
code labeled buoys could improve the availability of information because it lessens the
personal cost of effort to seek out maps or how-to guides (Schultz 2002). Many
recommended that QR codes should be placed in noticeable spots, where scanning it
would be easy.
Implementing QR codes provides knowledge for those visiting actual coastal sites
but doesn’t cater to those at home. One participant noted,
“Those buoys are communicating to boaters and the rest of us something very
important, and if there were a way to mediate the aesthetic for those who take
issue with the aesthetics, there could be fewer buoys if communications and other
ways to reach boaters could be pursued. Maybe outreach with everyone who has a
motorboat and registered must be in a system. There could be outreach by sending
an email off with an interactive map.”
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Sending out an interactive map was a common request in focus groups, giving
recreational users greater access to informational resources. Providing information before
recreators arrive at their destination might also encourage more comfortable interactions
with farms.
Throughout focus groups, it was apparent that increased information from
managers or growers could improve perceptions of accessibility. Should management
agencies want to improve upon their educational campaigns, installing informational
boards with plain language and easily digestible aquaculture facts has the potential to
influence perceptions of farms. These strategies can be adjusted for different states, and
some approaches might require less maintenance (i.e., educational boards) than current
educational efforts. Many state-run aquaculture programs focus their missions on
providing equitable water access. The recommendations provided could work towards
specific recreational goals, potentially lessening conflict altogether.
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Attitudes Toward Managers and Management
Aquaculture managers have a multifaceted role to ensure successful production of
fish and shellfish while also accommodating stakeholders’ needs. Aquaculture
management in RI and MA involves a variety of actors, including state and local planners
and managers and other shellfish-related stakeholders. Findings from these focus groups
provide insight into how Rhode Island and Massachusetts residents think about
aquaculture management regimes in their state and how they impact stakeholders. Most
focus group participants claimed to be unfamiliar with aquaculture management in New
England, yet our findings demonstrated they had distinct views on how managers operate.
There was disagreement among participants on the levels of success that management
agencies have had in implementing efficient, effective, and equitable aquaculture
policies. Some had positive attitudes towards managers, and others believed
improvements could be made to existing permitting systems and policies.
In reference to Rhode Island management, participants centered their comments
on the RI Coastal Resources Management Council (CRMC), which is dedicated to
maintaining balance between public rights and aquaculture development through lease
regulation (Beutel, 2020). For Massachusetts residents, different municipalities’
management schemes were mentioned, which is not surprising as towns have authority
for permitting and managing aquaculture in the state of Massachusetts. Because focus
groups were primarily Rhode Island residents, mainly Rhode Island’s management
scheme was discussed. However, these findings can apply to both states since they
experience similar conflicts between policy makers and water users.
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During our focus groups, Rhode Island participants framed local management
agencies in a positive light, especially the Coastal Resources Management Council and
their current efforts. The CRMC has instituted Special Area Management Plans
(SAMPs), that provide specificity in protecting natural resources and balancing human
interests (Coastal Resources Management Council, 2021). The plans are authorized under
the Coastal Zone Management Act and are defined as ecosystem-based management
strategies that are consistent in the council’s legislative mandate to preserve and restore
ecological systems (Coastal Resources Management Council, 2021).
Positive comments in reference to the CRMC were typically framed around their
work with aquaculture-focused SAMP plans, acknowledging that the plans incorporate
stakeholders including recreators, and the public comment process helps policy makers
listen to this public. Similarly, Fairbanks (2016) found that community-based initiatives
demonstrate the importance of engaging stakeholders in aquaculture issues at the local
and regional level, improving overall perceptions. Fairbanks (2016) suggests coastal
communities may be more amenable to increased aquaculture development in New
England if their participation is valued in the process. This aligns with our focus group
feedback that the CRMC works with communities to strategically site farms. One
participant had trust in the siting process:
“The CRMC works pretty carefully to try and put the farms outside of areas
where they're going to impact recreation. It’s a challenging thing- they want to put
them away from primary boat traffic, which often means moving them near
neighbors and neighbors often have a pretty intense NIMBYism, they'd never
want to have anything in their backyard that they haven't put there themselves,
forgetting that their houses weren't there very long ago, and that they are in fact in
somebody else's backyard, but let's not go there. I generally think that they've
done a good job at siting them, given the constraints of water quality and
recreation.”
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The confidence several have in the capability of the CRMC to properly site farms
demonstrate residents have hope and trust in management systems. This was echoed by
others, as stakeholders including recreators, coastal homeowners, and industry members
trusted that solid regulations are in place to control aquaculture, making them more
comfortable seeing expanding operations.
Even though most participants generally supported management agencies, a few
focus groups took issue with the actual policies, voicing a distrust in the permitting,
siting, and notification processes. Those focus group participants perceived regulatory
agencies as a barrier to reducing aquaculture conflict. The distrust expressed by these few
participants was mainly geared towards the CRMC, with one aquaculture industry-related
participant noting that having a state conduct permitting “might [cause] distrust around
town and a bad reputation of targeted monies going astray, so you might want to try and
not have it be a state-operated fund.” The perception that government funds are
potentially being allocated incorrectly raised questions to the larger focus group, bringing
about other concerns about the agency’s ability to properly regulate. Others voiced their
distrust of the agency’s ability to properly implement permitting decisions. Specific
permitting guidance included siting farms near polluted waters, farms creating debris and
pollution, or farms taking up more acreage than allotted. One concerned resident
highlighted their overall dissatisfaction, saying, “There's a lot of use conflicts that have
not been addressed and they haven't been resolved and I think it's a huge problem.” Part
of this problem was reportedly that the resident notification process for incoming farms is
not as thorough as it should be, since the outreach might not encompass all stakeholders
that are impacted.
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Residents in both Rhode Island and Massachusetts found other outreach tools
ineffective in improving regulatory conditions as well, such as online maps of farms in
nearby waters. This is an interesting finding given that these maps are often touted as a
great outreach and informational tool for the public. Although these spatial tools do exist,
a boater recommended permitting agencies should implement easily searchable and userfriendly interactive maps that come with instructions for accessible navigation. Many
perceived the onerous task of informing the public as the responsibility of regulatory
bodies. They suggested that regulators are implementing strict rules, so they should do
the lifting to find ways to properly mark farms and improve navigation. One person
acknowledged the double-edged sword of signage that is placed on the agencies, that:
“Regulators make [growers] do more than they might like to otherwise, so that
sometimes creates issues. In trying to clearly mark their territory, if you will, that
then creates more obstacles that recreational boaters might be intimidated by.”
This finding suggests that even efforts to properly mark farms with signs can be a
hindrance to recreators, making it even more difficult to find a solution that appeases all
involved stakeholders.
Focus groups with Rhode Island residents were particularly divided on their
perceptions of CRMC’s Section 300.11 policy of the Rhode Island Coastal Management
Program (RI CMP, Sec 300.11). Regulation 300.11 prohibits aquaculture in coastal salt
ponds to exceed five percent (5%) of the total open water surface area of the coastal
ponds below mean water line (RI CMP, Sec 300.11). One participant suggested the 5%
feels much greater, because salt ponds are also taken up by moorings, docks, and barges,
and have areas with unnavigable tides. Their suggestion could imply that after all uses of
surface water are occupied, the public has much less than 95% to recreate. Despite
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thorough spatial planning efforts in Rhode Island and Massachusetts, there doesn’t seem
to be a study calculating the actual useable space in salt ponds. It is also worth noting that
the 5% limit policy applies to aquaculture, but no similar policy exists for moorings and
docks. Estimating how much space is occupied by different water features could add to
spatial planning policy discussions and determine what is allocated for the public after
taking characteristics of ponds into account.
While a few participants felt that 5% of the surface is too much surface to occupy
in high recreation areas, many participants believed aquaculture should be allotted more
than 5% because it’s devoted to growing food. Most Rhode Island participants were
aware of this regulation, with a participant that depends on the salt ponds for their
livelihood commenting:
“I fish a lot on the water, and we go out to work. Our way down the west passage
where we pass by many aquaculture sites and go right by them and there is so
much fishable water out there. We've never even bothered to go to that 5%
because there is a huge amount of space available beyond the 95% that's still
available. It's a huge area that's available to the public. And I think the 5% is
available to the public if they're careful around it, but I don't even think about
going into aquaculture sites or maybe being careful around them, because there’s
so much more area to work. People lobster drag the bay, fish the bay, sail the bay.
There are motorboats going up and down and so forth, none of those really are
involved with the actual aquaculture sites themselves. So, I see much of the use of
the bay is that 95% and the 5% is hardly even used except maybe by kayakers and
so forth, who get into those known narrow areas.”
This comment captures an attitude advocating for aquaculture to rightfully have
dedicated space, since there are many other areas for recreation. Many agreed with the
perspective that having 95% of waterways is sufficient for public use, with this
participant summing up what others had expressed,
“I wouldn't feel like I was being restricted in any way, I would recognize this is an
area where they’re doing aquacultural type of activity and recognize that it's
regulated by the state and there's other places for me to enjoy the water.”
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The RI CRMC’s 5% policy is one example of a management decision that
directly impacts how residents perceive permitting or regulatory bodies. Some were
unaware of the policy and questioned how it was created and put into place– suggesting
an interest in being more involved in the planning of their state’s water uses.
While most supported management agencies and their governance, a few voices
communicated distrust during the in conversations. To resolve issues around distrust,
participants suggested efforts centered in community participation. Many agreed that
implementing more public involvement opportunities could inform decisions made by the
public and increase the likelihood that projects will have less conflict. Mazur and Curtis
(2006) reinforce this finding, with their study demonstrating how some communities in
Australia highly value the principle of the public ‘having a say’ in aquaculture planning.
Based on these findings, managers should consider how to involve stakeholders at
different stages of the management process and outreach efforts. These opinions could
serve as a starting point for management discussions and can complement public
feedback from stakeholder involvement. The CRMC’s Special Area Management Plans
aim to address some of these issues and had an influence on the perspectives participants
brought to the table. Because Massachusetts has implemented similar shellfish
management plans, these findings could apply to their outreach efforts to create less
conflict.
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Conclusion
This study examined the effects of aquaculture on Rhode Island and
Massachusetts residents. Focus group discussions revealed residents’ preferences for
farm design and their attitudes towards aquaculture impacts and governance. Visual
aesthetics proved to be an important feature in a participant’s farm acceptance or
opposition, and management agencies should hone information on visual quality when
designing farms or planning policy for farm requirements. While there are limitations to
feasibility due to state regulations, considering the visual factors (i.e., gear type,
organization of equipment) documented in this study may improve farm design and
public appeal.
Over the course of 15 focus groups, I observed that conversations regarding visual
quality often led to deeper discussions about aquaculture’s impact on the environment,
economy, water access, and local governance. Several trends also emerged from the
focus group conversations. Major trends included conflicts between stakeholders as well
as debates about aquaculture’s effect on coastal access. Focus groups illustrated conflicts
among aquaculture stakeholders associated with landscape alterations from farm design,
recreational access, and management regimes. As Nie (2003) describes, most drivers of
natural resource-based conflict are stakeholder interests, making the very nature of
aquaculture development “wicked by design”. For instance, in our focus groups,
aquaculture was described as “wicked” by different coastal stakeholders because of a
farm's permanent nature in multi-use areas.
Despite focus group conversations covering a broad set of issues, access was a
prevailing topic of conversation. Participants shared that due to the design and location of
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aquaculture farms, they’ve faced real and perceived difficulties when recreating in coastal
waters.
Those that identified as coastal recreational users noted that local aquaculture
creates navigational difficulties and had poignant opinions on local management
agencies. Other studies have also noted these perceptions of coastal users (e.g., Ryan et
al., 2017, Banta and Gibbs, 2009). Generally, findings revealed feelings of uncertainty
and a sense of mystery towards aquaculture, which in turn may lead to avoidance of
farms and mistrust of managers. Although these finding have not been given much
attention in the literature, they are important for managers, growers and coastal users to
consider. Participants voiced that being involved at different stages of permitting
processes and outreach efforts would be useful in identifying which regulations or
communications tools lessen conflict among water users, contributing to regulatory
efficacy.
Despite feelings of unease about aquaculture, focus groups indicated that
residents also had many positive feelings about aquaculture. The research documented
residents trying to balance trade-offs of wanting advantages of local aquaculture (e.g.,
water filtering of bivalves), but not wanting the visual or recreational complications
farms tend to come with. Participants commonly mentioned environmental benefits and
economic impacts. In general, resident’s attitudes towards socioeconomic impacts were
positive, citing the creation of jobs, stimulation of the local economy, and seafood’s
contributions to the state’s earnings. Other studies have also noted these economic
benefits (e.g., Rickard et al., 2018, D’Anna and Murray, 2015). Most perceptions of
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environmental effects were centered on ecological benefits to farming certain species,
particularly filter feeding mollusks.
Focus group participants identified informational needs that would inform their
attitudes towards aquaculture and help them make more informed decisions. Their
educational requests focused on information about recreation, the environment, the
economy, and local aquaculture history. Water users expressed a need for practical
recreational instructions, such as managers providing interactive maps and distinguishing
what is permissible in and around farms.
Focus group findings revealed that providing a better understanding of
aquaculture’s value has potential to improve perceptions of aquaculture, lead to
harmonious behavior around farms, and make more informed decisions.
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Recommendations and Future Research
Based on the findings, specific recommendations are provided below for different
stakeholder groups (i.e., aquaculture managers, growers, members of the public, and
researchers).
Managers

Involve the public at different stages of permitting processes and
outreach planning
Consider visual quality preferences when designing farms or planning
policy for farm requirements
Tailor outreach and information for the public to inform their attitudes
Host discussions around public trust to inform recreational discussions

Growers

Consider design factors to improve public appeal (e.g., gear type,
organization of equipment)
Execute interactive experiences (e.g., farm tours, kayak paddles)

Public

Share perceptions and preferences through participation in local
planning and permitting processes, leading to inclusive solutions
Take interest in becoming more educated and informed about local
operations

Table 2: Stakeholder Recommendations
Future Research
This research provides a beginning for further examination of the public’s
preferences of Southern New England aquaculture. This study's qualitative methods
provided a rich account of attitudes and preferences. Since this research only covers
Rhode Island and Massachusetts, the qualitative structure of this study can be applied in a
variety of regions for a more comprehensive picture of the public’s attitudes on
aquaculture across the United States. Qualitative research can continue to investigate the
potential of integrated multi-trophic aquaculture (IMTA) systems in Southern New
England. IMTA could achieve spatial efficiency and may resolve some spatial conflicts.
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To further improve spatial planning, management agencies could allocate resources
towards calculating how much of coastal salt ponds are available and navigable to the
public. Quantifying the space taken up by features besides aquaculture such as moorings,
docks, and unnavigable tidal areas can contribute to spatial policy discussions and
regulations.
Future research could look further into visual impacts on the landscape to
determine what type of farm qualifies as “industrial” to the public. For example, this
could determine whether farm size or gear types makes farms more “industrial”. Studies
could be coupled with the long-term visual impacts if New England states began
expanding “industrial” farms. Another study could focus on the cultural differences
behind the visual impacts of aquaculture farms versus lobster pots. As identified in focus
groups, lobster pots have a buoy system that can be visually identical to aquaculture, yet
traps do not get the same intense public reaction as aquaculture gear. This observation
makes a unique distinction about attitudes towards harvesting different types of marine
resources and is worth following up on in a future study.
Lastly, an important theme for future demographic research includes the gender
distribution of aquaculture growers. Many focus group participants referred to growers
with pronouns of “he” or “him”, subconsciously assigning gender to those who work in
the sector. According to a 2015 Food and Agricultural Organization (FAO) review, 70%
of the global aquaculture workforce are women, yet men seem to occupy most of the
industry in New England (Monfort, 2015). Not many studies cover this discrepancy, or
the reasoning for a real and perceived gender disparity in New England aquaculture. This
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inequality could be harmful to perceptions of the aquaculture industry or exacerbate
imbalances in other workforces, proving the need for future research.
Managers, growers, the general public and scientists can use findings from this
study, and others like it, to better understand what is important to communities
experiencing aquaculture development. The farm design preferences documented through
focus group discussions can translate into actions that aquaculture management agencies
can adopt, and findings around perceptions can allow for educators to better inform the
public. As the aquaculture industry grows in southern New England and throughout the
U.S., public perceptions are critical to ensuring innovative solutions to conflict and
greater acceptance of regulatory outcomes.
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Appendix
Appendix I: Recruitment Poster
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Appendix II: Recruitment Sign-up Form
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Appendix III: Verbal Consent Form

Dr. Tracey Dalton
Callan Yanoff
Marine Affairs department
Public Perceptions of Aquaculture

You are being asked to take part in a research study. The purpose of the research study is to better
understand public preferences for aquaculture operations in southern New England. For this
study, we are holding focus groups with individuals who are familiar with coastal aquaculture in
Massachusetts or Rhode Island and are at least 18 years of age or older. Please read the following
before agreeing to be in the study.
If you agree to be in this study, it will take approximately 1.5 hours to complete this focus group.
Questions will ask about your familiarity with coastal aquaculture, perceptions of aquaculture
farms and their impacts, and your views on aquaculture and seafood in general.
Your responses will be confidential. We will not associate your name or any identifiable
information with your responses and opinions shared during the focus group. The contact
information responses in the google form completed prior to this workshop will be kept
confidential. These responses are only used to send focus group details and to enter into the raffle.
There are no known risks or direct benefits to you from being in this research study. The focus
group will be documented with Zoom audio recording. If you give consent to be recorded, the
audio recording will be stored electronically through a secure server and will only be seen by the
research team during the study and for three years after the study is complete. Recordings will
then be erased. Hard copies of focus group notes will be stored in the investigator’s locked office
and will only be seen by the research team during the study and for three years after the study is
complete.
The only persons who will have access to your research records are the study personnel, the
Institutional Review Board (IRB), and any other person, agency, or sponsor as required by law.
The information from this study may be published in scientific journals or presented at scientific
meetings but the data will be reported as group or summarized data and your identity will be kept
strictly confidential. Data from this study may be shared with the research community at large to
advance the study of aquaculture. Any personal information that could identify you will be
removed before data are shared.
You will not be compensated for this focus group, however there will be a raffle held for one
$100 gift card. The winning participant will be randomly selected on September 30th. The contact
information written in the google form responses will be used to select the winner.
The decision to participate in this study is entirely up to you. You may refuse to take part in the
study at any time without affecting your relationship with the investigators of this study or the
University of Rhode Island (URI). Your decision will not result in any loss of benefits to which
you are otherwise entitled. You have the right not to answer any single question, as well as to
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withdraw completely from the focus group at any point during the process; additionally, you have
the right to request that the researchers not use any of your responses.
You have the right to ask questions about this research study and to have those questions
answered by me before, during or after the research. If you have questions about the study, at any
time feel free to contact Dr. Tracey Dalton from the Marine Affairs department at the University
of Rhode Island (URI), at 401-874-2434 or dalton@uri.edu.
Additionally, you may contact the URI Institutional Review Board (IRB) if you have questions
regarding your rights as a research participant. Also contact the IRB if you have questions,
complaints or concerns which you do not feel you can discuss with the investigator. The
University of Rhode Island IRB may be reached by phone at (401) 874-4328 or by email at
researchintegrity@etal.uri.edu. You may also contact the URI Vice President for Research and
Economic Development by phone at (401) 874-4576.
By listening and verbally agreeing to this consent script, you’ll confirm that you give permission
for audio recordings to be used for the purposes listed above, and to be retained for three years
after the study is complete.
By listening and verbally agreeing to this consent script, you’ll confirm you consent to the
information in this consent script, you are voluntarily agreeing to take part in this study and have
had the opportunity to ask questions.
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Appendix IV: Focus Group Instrument
Focus Group Questions
Note: The following are a list of sample questions that may be asked to participants during data
collection. As focus groups will be semi-structured, these questions are meant only to serve as a
guide to facilitate discussion.
1) We’re going to go around and have each of you tell us a bit about yourself. You can share
whatever you feel is relevant. We’ll put some possible topics you might share in the chat: (1)
your job, (2) your hobbies/interests especially related to the coasts and oceans, (3) uses of
coasts and oceans, (4) your seafood consumption (or lack of it).
2) Now we’re going to ask you some questions about aquaculture farms--the places where
shellfish, fin fish, kelp or seaweed are grown. Have you ever seen or visited an aquaculture
farm?
3) For those who have seen or visited an aquaculture farm, we want to hear more about the farm
and what you thought about it. Think back in your mind to what that farm looked like,
maybe what sounds you heard or odors you smelled, in other words try to picture this farm in
your head.
a. Can you tell us a little about what the farm looked like?
b. Do you know what they were growing there?
c. What did you think about that aquaculture farm? The size, its location,
equipment being used, products
d. Were there other uses going on in and around the farm? What do you think
about that?
e. Do you know who owned the farm? Or who has authority to permit this type
of aquaculture farm?
f. From the farms you’ve seen, do you think they’re in the right location?
g. Would you think that it matters what type of location?
4) Next, we’re going to show you 5 photos of some different aquaculture farms, and we want to
hear your reactions. They are all farms that you might see in RI. We want to use these
settings to initiate some discussion about different types of farms.
a. This is an aquaculture farm that you might see out in Rhode Island’s waters.
b. What do you think of the farm in this photo? Do you have any initial
thoughts/reactions when you look at this photo?
c. Any thoughts on visual quality of the farm?
d. What do you think about the setting where this farm is located—do you think
it’s a good spot for a farm? Why/why not?
e. Do you have any thoughts on the type of gear you see at this farm? What do
you think about the other uses in this photo?
f. Would you want to see this farm in coastal waters that you visit?
g. Here’s another farm you might come across in RI. any thoughts on what you
see in this image? Anything you like or dislike? Any thoughts on the kind of
gear they’re using?
h. Would you like to see this image? If you were living there, what would be
your reaction to seeing this?
i. If you were to come across a farm like this out on the water, it would be
interesting to know if you have questions. Would you want to know more
about this farm?
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j.

If this were a farm you came across, what sorts of things would you think
about it?
k. Why do you think it’s good to have the farm away from residential areas?
What’s driving that?
5) Now look at all these farms together. Is there one that you prefer to see in coastal waters in
RI? Why? Is there anything else you’d like to know about the farms to help you decide?
6) Here is a photo of a farm with an informative sign. How would this educational addition
change your experience? Is the setting the right place for an education sort of sign?
7) We have one last set of questions about how people value aquaculture…. are people willing
to pay money to see more aquaculture or less aquaculture in their waters? We’re interested in
how people would pay that money—and your input here will help us build a realistic scenario
for our online survey which is going to be sent out to people across the states of RI and MA
later this year.
Here are some examples of how people might pay for an increase or a decrease in
aquaculture. One way is through property taxes—for instance, a property owner might
see their taxes go down if there is more aquaculture. Another example for how people
might pay for an increase or decrease in aquaculture is by contributing to a fund—for
instance, you could pay a certain amount of money per year to the state regulatory agency
or to a non-profit organization to see more (or less) aquaculture. One last example could
be a change in the cost of seafood. For instance, the cost of a seafood meal might go up
if there are fewer aquaculture farms in the area.
We’re trying to see which of these ways of paying—taxes, fund, seafood costs--would
make the most sense to you. In our survey, we’ll try to capture how much people would
want to pay (or get compensated) for changes in aquaculture—now, we’re just trying to
figure out how to frame the survey question.
●
●

●

How realistic (on a scale of 1=not at all realistic to 10=very realistic) would
it be to see an increase or decrease in taxes due to changes in aquaculture?
How realistic (on a scale of 1=not at all realistic to 10=very realistic) would
it be to pay toward an aquaculture development fund? Who should manage
that fund?
How realistic (on a scale of 1=not at all realistic to 10=very realistic) would
it be to pay more for seafood meal due to changes in aquaculture?
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